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By Epw. ARD E., Member of the Society. 


ction and maintenance of whee Iway 8, 


ce in charge o of such work and from observation 
"information in this recently in London and Paris. 


In the cor truction n of an earth or or gravel road | the effort sh should 


face may be uniformly Dard, “The upper layers at Teast 


ly 
“material is too dry to pack well. ‘The efficacious roller for 


of disks, one about 8 inches less in diameter than & 
the other placed ernately on the axis of the roller. It is 


that the cost of aeitaiadtien reservoir embankments with this roller is 


about three-fourths of a cent ‘per cubic yard, writer has never 


seen it used i in road mainte ni 
: oa When the soil is sandy b but little can be done besid es « covering it w ae 
= some more tenacious material. C Clay, or clay hard- L-pan, , is the best, unless _ 


a suffi sient coat of gravel can be afforded. Ss Ever oi a ‘day road , if the aa: 
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avy, can be kept in a firm state ‘by careft 
Thy 
tinuous maintenance ; a coat of sand or hard-pan is, ofe course, desirable. 
The often of once or twice a year is not 


y ratio after they 


carry ing amy wing too! use of 


seraper Ww vould have » been an economy. 


or "scrapers, , ond they w atering ng cart i in dry w rather. 


hone or ‘scraper is often n an oak plank, 2 inches thick, 10 inches broad, 

~. a and 9 or 10 feet long, shod on its lower edge wit ith a }-inch plate of iro 


Se Drawn v v ertically along the road either by a tongue or a chain—in the 


- $ first case it has two handles like plow. -handles- —in the second it has 
Ta Al a vertical handle, and the earth is dumped 1 by pushing it forward ; 3 


.. a piece of plank, about 3 feet long » being fastened behind, by siding @ on ip 


wiih the driver can » saga the amount of earth moved. 


7 or 10 degrees from a perpendicular, » a 


the line of tray trav wvel. So that, besides small they, to = 


= 
yards can be cov: ered in a a day, w vhile not! more 2 300 can be in 
order ift the r road i is srutted and hile ‘hones. are of little u: 


about 2 tons; with that, will hold li tons of stone. 


ter is of 2 rings, 3 feet long, also weighing 2 2 tons. Another is 
figured in Clemens | Herschel’s Prize Essay | on Roads, and in General 


‘The roller ‘should follow the re- ming the road- d-bed, w hether 
hones, shov els, or the ordinary railroad scraper. 


writer has rolled earth road 


w here soil con contained 


ay 


average for re-forming a mile of old road 30 feet wide between 
_ Ss gutters, where the material was mostly cast from the sides, was 164 days, 4 ia 
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A.water cart holding 60 cubic feet will water water $0 to square 
— can be drawn by an ordinary team over any road that is worth g i 


watering Teo per day the road i in condi- 


rod from om breaking up in in continned w eather. 


= 


treatment of gravel roads either traffic or 


grav is over wt inch is in diameter, it i is is almost 


‘road- bed from breaking up W when dry, and 3 inch Ww would be a a better size, 
unless continuous can be on in in dry weather. 


St. t. Nicholas Avenue, ‘which will be mentioned further ‘on, was made— 
om nearly clean ‘Ron ‘Hook gravel, , by ‘the aid of a 15-ton roller, br 


with a tiie ial voller it will be necessary to ‘add clay, loam or some softer 4 3 


material, to any hard or clean gravel to act as binding. Ww Grant, 


Member of the Society. in his valuable description of roads of 


Central Park, says. 3 of Roa Hook | grav vel, “it being m more e than ordinarily — 


clean and hard, bears an inter mixture or adulteration of 20 to 25 per 


cent. of inferior material to per perfe fect its binding properties.” ‘These rouds 


foundation of rubble s stone, ‘not so firmly packed as ‘Telford 

specified, "covered with with quarry chips and hard pan, which was rolled 

E with 2- horse ‘ollers, 6 feet long. as This i is thoroughly done to prevent 
the gravel filling the. cavities of the rubble bottom m, 80. that its 


characte ‘ter may remain unimpaired to facilitate e drainage.” The gravel 
: 


® as was applied in two or three me layers, making a depth of 4 to 6 


inches. Each laye er “was s rolled with a 2- horse roller, and the last 
gue 


one weighing 6 tons » 5 fe feet 1 long, giving 217 Ibs. per i 


roads, w whiel w ere thoroughly and ‘side 
+ <<“ have long been famous for their excellence ; they are ples asanter 


light travel than M: veadam, and are easily kept i in n repair, except 
in weather, when they become muddy, and when neglected, the 
larger pebbles ‘make a rough road for buggy riding 
— For horse rolling binding should be applied as sparingly a: as possi 


onl on the last layer, after it has been compacted, simply as . glaze to 


hold the stone ; if it contains clay, it should be as moist as possible, cate 


not to stic k to the roller. 


The so-called Tompkins gravel, whieh. is mu 
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a. apparently of the cement series. ¢ It is usually spread over sal 


i road, and compacted by the wheels. . The darker colored stone is very ; 


pleasant to the > eye, and it readily makes a smooth wheelway singular ly 


free from either m mud or dust, even when ‘subjected to rather heavy traffic, 
: though it is too friable for economical use in such situations. ‘ Its per- q 
Bea formance ae bed diffe rent from that of the ordinary limestones that an a 
analy sis is appe vended: 


100.00 


= 


Roadways: surfaced w with b broken stone have been use fora long 
¢ 


ee time, but Macadam, about the end of the last century, ‘sys stematized their _— 


construction and maintenance, effecting such an improvem angli 
Toad is that his name seems indissolubly connec ted Ww ith row ~~ this ¢ lass. 


cc: His | plan se seems to have been essentially, , to hove aw well Het well ae 


road- bed for e reception of small, clean stone of uniform 


in “thin course, deprecating any lition bad lay, » chalk, or 


He He hel that surface an square or a stone 6 ounces in w Ww 


being mischievous, and tl the hat 10 inc hes of sli Mac was:  suflicie 
— 


Telford diffe fered fi from M: am in his views, much may be best 


from one eof hiss sp yecifications taken from Parnell’s Treatise on Roads: 


London, 1833, p- et pon the level bed for the road 


a + | eae of a close, , firm pavement. They are to be | set on their broadest 


pees ace is 


ed; ges lengthwise ac across the road, and the breadth of tl 


& 


he 
not to exceed 4 inches in any case. “All of the irregul wit es of the ~ sod 


et of the said per eme me are to be broke n off —— the hammer, anc 
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he middle 18 feet of pavement is to be = 
with hard stone nearly cubical as possible, broken to go 


e 
through a a 2}- inch 1 ring, to the de pth of 6 inches, 4 of these 6 inches to 
be first put: on and worked by traffic, after which the remaining 2 inches . 


be on, The w work se ting aving stones must executed 


the oad. hen is ‘properly executed no stone can 


mo overed by 1} inches of good 


vel, free or earth. Of h Parnell says, ‘‘ The binding 

which i is schon ab be 1; id on, on a new-m sae road, is by no means of 


on the. contrary, injurious to it, This binding by 


of the le ts in water and contributes to prevent the com-— 
ple te consolidation of the mass of the broken stones.” 


As regards the foundation, Maca¢ 
“ance and England mostly on his thie country, it is 
ge morally pre fer a Telford foundation, either Mac adam or 2 


43 = 
Ss 3 


palin ng loose metal that Telford used his of 


was fi rought prominently before E nglish 


pe 


Sir John F. Burgoyne, in a written. ‘in 1843 (whieh i is re eproduced 


by Law & Clark). And the best American practice very fully endorses _ : 

1is recommends as the greatest of 261 


"pounds p per inch run of roller, the use of stone dust or 1 sharp grav el for 


»inding and watering. His opening se tence, “the importance of rolling 
roads, or hen subjee ted to extensive repairs, 


z seems never to n duly a ap} ppreciate ed,” ‘is . still true in England, for 


he writer saw loose stone kicking about Great Geor Ze street, in front of 
Institute of tivil E rs, over a month. 


it may here be said that writers on roads have always” 


cien ae before their readers. 


bed ‘than ifa softer 
is used binding, but one- of the materiel i is worn 
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made, horse rolled and steam rolled) suffi- 

hardest s 


in in the o operation, to of the w wear on | wagons. 


V t and bind the softer rocks, peers 
“the a aid of ‘binding material, and no steam roller is know n heavy enough fy 


I 
1 the harder granites, without such 
tol bind trap and the harder granites, without such ai ne) ee 


The omy that can ify an Engineer i in depending on 


pit: 
to make his road (except in the case of small, thin patches) i is 


an n inability to pro procure a roller; and then the material should be applied fe 


in very thin layers, for, in addition to the waste of material, the cost of 


taking ona ding anew road Ww “ill equal hai of horse rolling, 
- the surface will never be as good; and, a as is dung and dust will be ground — *. “Ss 
in with the stone, it will be more affected by wet and frost. . Ina addition, “ ‘ 
as a road is made for economy and convenience of transportation, the 
oa damage t to horses and vehicles should not be. allowed, even if it ade : 
Ww hile a horse roller 1 will make ‘a much better road than traffic w 7 a 
it is inferior to a road rolled by steam rollers, for al out 260 pounds ped ie 


‘ inch run of roller ‘Seems to be the gre: atest Ww reight practically attainable my 


by horse rollers, w shich is not sufficient to ‘make a a road. of trap and the 
har der ‘stones, without the use of some softer materials as binding, whic h E 


presents the objections stated by Parnell, even under the most ca areful 


system 0 of {application 


With a steam the w eight a : can be equal to the 


requirements. “The: horses’ feet do not cut : up ‘the metal almost as fast 


it it is arranged and compacted by the: roller. {ard binding can n be used 


= making the roadbed nearly homogeneous and i impervi ious to water, pre-- 


venting movement of the atones on each other. ‘Lastly, the frictional. 


action of the driving wheels } arranges and “compact ts the stones eaters 


than a greater rolling w eight does, making, in fact, an » -entinaly different. 
wheelway in its wearing and sanitary aspects, 


‘The best horse-rolled ro oad know n to the w riter is is Souther Boul- 


-evard, built by Wm. E. W of the Societ ty. The earth, 


compac ted by on which 2} inch trap was placed in n one 


hak 
he carted to the road. This wheelw ay, y, which was fourteen or fifteen ‘feet 
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heavy 


carting tr traffic, anda good deal of light driving. the road v was never 


as solid a: as those made with steam rollers and properly puddled, opening 


with the frost, having more loose stones on 


The writer built some h -rolled ‘road on old M: acadam ‘road 


wh hich was substantially worn out. ‘! The material was a syenitic gneiss, 


quite hard and broken by h hand pass through a a2 -inch | ring. Itwas 


"generally laid 0 on | 6 inches thick, in one course, though where the 
“= ‘metal was: mostly gone, two | layers of stone were used. _ The rollers 

< were e 6 feet long, weighing about 2 2 tons light and 3h loaded. if They were 


used with 2 horses light and 4 hor »s heavy. . The stones, which were don 
broken on the side of the road, were handled with 10-tined forks, the 
tine 14 inches long, ‘inches apart, forks.” 


“These forks, with a little care on the part of the laborer, left nearly 7 
sre all the dust and small stone behind (the average wear of tines was o1 one 
inch for 300 cubic y vards handled), so that» the stones went into the road “a 


fairly clean, w ‘here they were rolled ; the shoulders being se the same 


time mi ade up with good earth, watil they were fairly compaet, ah, hia the 


dust and small stones, left by the forks, were wen on the surface w a 


again covered 1 with about of an inch | of preferably clayey soil, 


where it was which ‘rolled thoroughly. It the binding 


was ‘sufficiently damp, the road stood very well, showing, few loose 


stones 


‘of the met tal, by heavy rains, the work w as not at all satisfactory. 


‘The labor account per mile. of Ww vheelway, 14 feet w wide, “equal to 8 213 
Square yards. on which 1 260 cubic yards of broken s stone were placed, — a 


was as follow the s being of each : ; Spreading and 


‘materia ding, with swee ping the 


old ‘dean, but no pic! 999.5 5 ‘labor. 24 days w 
oceupied rolling, 13.2 with 2-horse and 10.8 4-he 1orse teams. 


This" road, with the shoulders, was 18 feet w ide and 


and the teams: trav-— 


& elled at the rate of | 2 miles per hour ; allowing % 90 ) per cont. of the time 
productive, the roller - passed 144 times over the surface. 7 The mean 


weight of the rollers inch ‘Tun was only 75 lbs., , and the he maximum 

= Ibs. altogether too for ‘either economic micel or 


ot road was on hill, with a rise of 110 in 1500 feet 
the maximum giade being at a rate of 8 - It was not 


ctond saven veare almost antirely withoant eare under 
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by the aid of which ‘the ws made thoroughly 


before the binding was app lied. _ The binding used on the hill was ei 
ght loam ; 3 but considering en grade, wae finished wheelway was as_ 


good as as W when heavi ier loam | had been used, relyi ing on the moisture in it. Ye 4 


In England there does not seem to be any well-established system of 
road making. Some of the Borough sur moe ors apyanentty 4 do not believe a 


in any rolling : at all; ; others, after carefully } picking up the old road bed, 
put on the stones, and after more or less traffic hhas passed o over it, put 


on a5 Seton roller 6 feet t long, drawn by 4 to 6 horses. The 2 binding called 


ve 


ie first thoroughly p pic icking Up ok road ‘be d and then coating it with 

clean Guernsey broken, to go throug th a ine h ring, 

 entinaly free from dust and debris, and nearly so from small stone. 


- Guernsey granite is about as hard as s trap. noel It was rolled w ith 15 ton no 

Ay cling & Porter’ When « compac ted, hoggin \ added in 
4 “cient quantity, ‘and with enough w: water to flush the material into all the 


interstices and leave a Surplus about the thickness of grout on the 


surface, whic ho was sw ept with brooms in front of rollers, ‘The 


"9 system W was bemploye ed at Russell square and Bedford place 
a good Macadam road ; the hoggin acted as a 


ubricant, allowing the to work on each h other under the trafiic. 


ted, a kick move stones: in front of it for fully a foot 
the surface was drying, the ‘outlines of many the stones could 
be seen by the cracks i in the m mud cov vering them; the angles of the stones. 
already wearing off, and after a rain, on the road, 


gutters w were refilled w with mud 4 to 6 0 6 feet wide. 


past summer an effort was made to make a road deals by rolli rolling “a 
without ihe aid of any binding. ‘The suc sous Was no | greater than wan that : 


of Mr. Grant, 20 years ago, in the Central Park. yey re fa es 


one ton of f pitch that will just run at 100° is: m with 70 galls. of 


In n Liverpool a a mixture of of broken stone and coal tar pitch is is laid— 
‘dead oil and added, hot, to 5 cubic yards of. stone. — The stone is ary, 
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yut not heated ; in short 


lengths. The su surface i is 5 very good, ‘making a a favorite road for r velocipede 


riders, and it can be swept. without: danger of dislodging stone, but it 
4 vena not seem to have the wearing ‘qualities of a well “puddled trap road. 


‘Some laid three. years in Basnat. street, “now equires prett etty extensive 


> 
Scotland a has been used w wink for 
binding; 
break, it went to pieces very 


[alo speaks of the M: Paris, as fellows: : “Day by day, 
ry with incaleu able efforts to perfect Macadam. _ They have per 


fected their in summer and sweeping in winter they have 

substituted, at great cost, granite in place of limestone; ‘they have multi-- 

_ plied their road laborers; each morning the de svastations of the day be- 


fore are re paired with rapidity, but when the 


again ‘covers the street, the scourge recovers ‘ite “rights, 
during 300 days of the year the roadway becomes an ocean | of mud (Or 


“mass of infected dust.” ” In he words, a poor system of construction, 


probably the most ‘system of maintenance 
anyw where. re. A. Debau bauve, in his “Mam muel de L'Ingénieur, 


: Bex of the i immense ci .pital i inv anneal in the old Roman roads, says : 


‘tendency n now is to have the thickness ‘only that which is necessary for “a 


e, to suppress the foun dation, and, in 


one word, 
wor 1 
y stablish the roadways ont maintain them afterwards in a fit state 
« incessant re auth which the anc ients did ne not know se 


which are are comp pected ramming with rammer inches in 


weighing 70 lbs., and horse rolling with the aid c of - sand and water, meu- 


kind of burr ‘mill stone and ry, two 


| 


in the following proportions, vis Mat, 10 per cent. ; 


and porphyry, 23 per cent. 


sil am roads in Paris as in London, | are the roads of loxury. On 7 
streets, t the fora w idth of 19 feet, is covered w vith Macadam, 


‘ hile thes sides, for a width of 13 feet each, are paved with stone sets or as- 
phalte. — ‘The Avenue des Champs Elyssés, , Place 2 Concorde, | and some. f 
Quais are of flint; of the Quais and Rue de Rivoli are of har der 


‘stone, while the Avenue de Boulevard Haussmann, , have 
Macadam only in the middle. 
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The F rench, who use th 


448 Ibs. per” inch run 
hour. _ ‘The rolling is done by contract (the « city furnishing 


per ¢ cent. aay 


‘The t thickness of metal rolled varies 12 inches on new roads to 


2 inches on old. It is maintained that the work of compacting a cub 


yard of the same stone | is independent o of the thickness when that varies 
between 2 and 6 inches and i is from 2. it to 3. 27 ton mien pre cubic yar " 
a table (p. 308) in the notice of the objects, &e.,. exhibited by 


of ‘Paris: at the Exhibition of it is seen that the | 


for the horse rollers. Also ‘that the ton miles. ‘necessary to 
make a ya of wheelw way, Or to compact a a eubie yard 


448 Ibs. per inch ran was, per square y rard, 1 w vith 
thickness of 3.9 ‘inches, | 0.41 ton miles, while for the roller” of 


, with a thickness of 28 imches, 0.21 234 t were required, or 
: 3.78 and 2.99 ton miles } per cubie y yard respectiv ely, for horse rollers: 


8s was 2. 2. 6 in .6 inche thes, the ton miles re requir red 5 wer e 0. 194 per 2 


idated per 


per sate are in the following proportions : 467 for the heav y rollers, 
- 539 for the light 2 roller, and 2 297 for the horse roller, , and the nu 


added, that, on n account tof of their superior are 


almost exclusiy ely employ red. 


= No stat statement is made as the relative wear | of stone rolled by 


24 per cent. of is used for binding. ‘The surface 


may 
ved to wear down u until 2 to 6 inches of metal is put on on Ne 3 
Repairs were being m: ide on Boulev. wd Haussm: mn by a! 5- sine er 
hy 


of meuliere, very nicely hand broken to pass throngh a 2}- -ineh | ring 


from dirt and small stone; : the roller had a a weight of 360 1 


— au 


After a few passages had been male o ‘ over ‘the ‘Stone, very rm vanibe Wi 
"spread on, which was shortly wet by: a hand hose. _ The water was not . 


— 
ith an increase of } in price where the grade exceeds 6 
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interstices, but nis was just enough to pick up 


The speed of the roller was thought to be fully 2h ‘miles per hour. a a 


_ binding was not so thoroughly» Ww wet as on the Victoria Embankment, nor 


Ww ‘metal rolled « as much. hen street was throw: n to 


kick move the 1 ly feet in 


~ On the Avenue de Yr ‘Oper the centre of which is covered with broken 


me as seen on the ictoria Embankment. 
(ae New York City there are, including St. Nicholas avenue, a7. 99 7 
‘miles or 921 400 square yards of steam rolled J Macad: = roads, besides the 
rolled roads in the Central Park and the Twenty- y-third 
‘Twenty- -fourth Wards, of which 17.75 miles or 18 200 ecngs ae are 
on ‘Velford foundations. ‘They \ 
ished i in 1876. om 


The first had ad 5-inch layer of gneiss laid ‘on the Telford, on that 


1- inch or inch used for 
exper ience has shown that the wear better and 


ess loose stones on them when the interstices are fully filled with © 


_screenings, and the size of the stone in the top course is preferably A 


from 1 to 1} inches. 4 The general “practice ‘now is to. put on the 


stones in two courses when the thickness, compac ted, is 6 inches oo 
more, and on the first avin until ad will settle no more, then add the i. 


— lust course, , and after it has settled, : screenings are re added, ‘at first coarse 


5": and then fine, and after thorough rolling, the whole i is puddled by a 


yr 
of water, ‘This is accomplished more thoroughly and 
=) 


y weather. After the road t 


the old stgle of Bizth avenue, een One 


a — 
q raine the consohdation was about at the 
would cop the point at which m Ws country) 
— 
a — 
| 4 — 
— 
| 
4 
os 
— 
the materials and — 


weight is "nearly anally divided between ‘the steering and driving 


Aveling & Porte roller: pattern, chich 


r 6 feet t, giving a bearing | ‘weight of 467 Ibs. per ; a 


near ean be ascertained, 24," hours, at 1} miles per 
were occ in rolling 1 000 square yards, giving for the work 


miles per squa uare yi ard, 2 246 cubie y: ard, 


gravel, had a rubble foun ition, and it was in’ mded to have 
mi) inches of compact gravel, but the foundation settled so o that in some. 
_ instances the gravel is 14 inches thick. The practice was. to lay the 


ver night. It was rolled th the next st day a 
x 
until the water was forced to: the surface. A ton ‘voller: w 
about 26 hours per 1 000 square yards, besides 


little: hard was: used for bindin 


bina 


gravel: on and wet it thoroughly ove 


nues the memory of 
| 


M: on Fifth avenue 8 inches. of Telford, 


“and oF one- e-halt screenings, when completed. The: wheelway 
40 ae w ride between curbs, with 4 feet. gutters on sath s side, of tra 


_ (For Specific ation see App. 2 and Plate No. XXIV. Mi = 


Mr. ¥ i Hanlin, for some time Engineer in the charge of ‘Road 


and Streets in Nev W York City, ,to whom I am indebted for r these ‘dat 
intended, by the use of the inches of 


0 and 49 per per square 


eadin the ome 


minutes. 


nd the: wast done, allow 


a 


yard, end (4.709 9 ton miles cubic yard of compac ‘ted material, 


tive to have been per hour was 1,099 ton per 


nm unasce rtai tained ‘settle 


y thin laye ers of fine peed 


were built with 
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wheels, which cov 
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dengyto mud in wet weather Th wns let in two ah 
INGE, Pe bout_os;, hours rolling 
These roads are maintained by spreading ver 
Hook gravel over them and watering. The fir 
— 


le to kick out; the fine om el prevents this, and 1 y retaining water, 7 


dry weather, the stones which prominent wear, 


A 


sprinkling is not necessary so often. The fact that the travel ‘conce 
trated n near the ) gutters, where this grav vid by the action of rain, ‘becomes _ 
n connection with the. demands of owners horses, 


ished softer road- bed, d =. Hamlin to ci cover one of them with a a 


_ two winters, and the road- bed is still firm, and it has been applied to .S 


and one of {strong clay. “This has been « on 1 the road ‘throngh 


mate covering, cleaning sprinkling, 
and on. None of them have been resurfaced with 


“broken stone, exc excepting: a portion of the WwW estern Boulevard, the first 
built, and two or three patel hes of 100 feet or less in length, which cost en 


46 cents per square } yard. 
Iti is very difficult to. the traffic 


ore one- tenth of that ‘number. 


In re repairing the Southern above, 


t 000 vehicles may pass over them, while at ot th er times seid may be not 
m 


Weiieen to go through a 2-inch ring, _ was laid on 6 inches thick in one 
course; 381% hours was sive n per r 1000 yards, Allowing 


the e speed to have been 1} ‘miles per per hour, the w w ork done on it amounted c L- 
to 0.859 ton miles per : square ) yard and 5 5. 177 ton miles per cubic yard; 201 . 
trips were mate ov er the surface, The Macadam w - 15 feet Ww ide, and 5 
‘some of the “rolling was on the shoul ders, though | probably. not ‘enough — 


to affect the result materially. “g he work was done i in July and August, °° 

and a little le = than 0.6 ‘cubic feet of water per square } yard, (3.5 cubic > 

et cubic were used in compacting and puddling. About 


e adk led. ' Those portions of the road that had 


a most ane on them are now in Dest form, afte nearly two 

years: without any care; sand generally the more thoroughly the trap roads” 


were rolled the better do they w wear. a 
It be unde rstood. that there wa was no counter on the wheels of 
the ‘rollers, and the speed is the result of ‘estimation, ‘interfering with 


accuracy i in the estimate of the number of ton n miles performed. ‘The 
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(old and though they are understood to bear ‘equally on on 
driving ant | steering w heels, the writer thought the. drivi ing Ww heels 


the same hard material a as the x me fills the 
interstices the stones and the entire mass is com 


nthe: 1e spr ing that the wear ‘upon one another at all. 
‘ The process of puddling g gives a very smooth, hard firm surface, resist- 

wear and the infiltration of water, w hich | is al an- 


amount of w vear ante their angles and an mentire freedom from and d dung 

their only veak being that in long: -continued dry y weather | the 


apt to get dislodged from the surface, some 


necessary the fall cohesion of the binding. No amount of wet 


4 weather, unaccompanied by frost, seems to injure them, unless mud — 


works up through the fe oundation, and their imperviousness under the © 


“most disadvantageous circumstances is well illustrated the practice of 
‘The English r roads are rolled less, and the binding, though cheaper 

in cost and in the matter of rolling and s d spreading, is, when thoroughly — 


wet, to a great extent an element of weakness to the roads, allowing a 
large part of the wear to be internal, and failing to hold the stones from 

dideignet, either by the wheels of vehicles or the brooms of the 


confined to the time it is slightly damp. 


There roads in ‘Pari is: s seemed to be Tess thoroughly compacted than 


in London, but the binding v was better, and if it had been applied dry, 


was nearly compacted, and only ) wet at the last rolling, | it 


would probably ‘be m more effective, As it was, the grain of the na 


med to have been broken | down during the rolling of the stone, 


and as, like the pte made Toads, the stones move on one another, it 

mi enance | of roads in Paris is ie more effective than in 


It consists essentially in ‘in washing rather than sprinkling hen, 9 oN 


ig 
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oarser 


sand bein ng rr retained § for use on the str treets. = 


into the ‘sewers, , the sa 


- Most of the work is an at night and in the early | hours ¢ of the morning. pee 


Ww hile there i is on the average (judging from the : amount: of mud relative A 


to the traffic) rather more wear than in London, no loose stones were seen # s 


on the streets, except when newly mended, men apparently being a always 


present. with br coms, F rammers, and sand, to repair any y place that showed 


signs of wet akness. ess. | On the Avenue Champ Elysées, and other fli 


“roads, the surface was often swept with birch brooms having lon 


"slender tw igs. 


- In London the m maintenance is neither so constant or skillful 
roads are watered i in dry» weather, and sw rept or scraped in wet, wi 
occasional addition of sand or fine gravel. 
* ‘There se seems. to be n no accessible accounts of | the cost of repairs and 


‘maintenance i in London. 8. ‘Til, the | Borough Surveyor of Birming- 


—— 


ham, in one of his meperte, says: ‘ Mr. How ell, Surveyor to the Vesey a 


of St. James, W estminster, ‘Sadana that the cost of maintaining, &e., 7 
“the s surface of Regent Street, London, which may | be e considered « | one of e | 


best Macadamized roads i in ‘the Kingdom, and i in which nearly every, 


description. of pavement has been tried, is $0. 87 square per 
annum; ‘it has, however, been much higher a 

Street was then steam or horse rol led. 

ate Paris, the ‘expense ¢ of maintenance had reached on some of the 


streets 16 francs per square | meter ($2.57 per square yard) per annum, 


4 and it it was resolved to pav e all but the middle ‘ 23 feet, in streets 48 feet a fl 


wud and to pave narrow streets and sd gutters, and in 1871 it w as resolv ed 2 


carriages of luxury. This, howeve er, was not fully ‘earried out. 
ei Many adverse criticisms are made on “Macadam roads by partie 


Fan al their val value mainly from: re eading statements s regarding European 


taconite a road 154 feet wide would 1 
same easy access to their railroad stations in the worst winter weather 


as ‘in summer. . And for streets residence, where the inhabitant 


would keep them free ome | garbage, b aath for auiet, safety to horses, 
‘and on sanitary grounds, they are preferable to the o ordinary paving. — 


a q and sweeping the mud and d 
is washed with a copious { 
| _ 
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"English and French ‘Engineers look ¥ Ww on Telford 


foundations, for wi the roads we make, the wear between the Macad: am 


and Telford “must be very slight, the pressure of of a wheel being z spread 


over a large surfs ee. They a are preferred here because they give an 


equal d depth of foundation more cheaply than with broken stone, and as 


in this country municipal of Engineers are 
“influenced by politi cal consideration 


‘One objection that may be the Telford ation 


the fact that it does not have a pearing oadbe 


te 


on the -earth roadbed, and 

whe » the is yon thin the spac es 
ey: 


between the may become 

filled ul Ww vith w vater end mud, which + will w ork through the foundation we, 
‘ 

stone, hurry ing the the ation of ther 


abhi “old 1 plastering and broken stone, ona clay soil, to prevent the 


expense 0 of the City and private parties. The regulation of the surface 


maximum cut of two > and a ands a fill « of four 


the w was, completed, and was desirable t to 
a immediately. Rough gneiss rock was placed on the layer 


rolle | to an even surface, with a thic kness of about e ‘ight : 
, and on that a scant six of loose 2-inch trap, to which 
of acreenings “were added. The bottom Was ver) 


about half the ‘road it was not safe to 


whieh broke ‘trough in two instances in of the 


Geese or could the road be rolled long i in one , place; but as soon as the sur- 


face began to to weave in fr front of "the roller it was given a rest, and the ; 
“roller taken to pert of the road. In spite of this the road was 
compacted surface satisfactorily, in one or two 


due to the layer of fine e sand 1 being i impervious to 


a long time before it was s puddled. 
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The. deduetions of the rench Engineers cited on page 


should have been strengthened or modified by a statement of the 
te of the different work done. And their principles of road construc- 
~ tion are dissented from, because the writer believes that the » horse roller ae 
made road does not differ so much (after both are. compac ted) in we earing 


made 


. nine from the road specified by 3 Macad: am as it does from the | road prop- 


ely made by: a steam roller; that all binding should be fully « as as hard as 


e, an that the better road is made with the heavi ier roller 


a 


— 

= 
n 
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ach run, as far as his cxpawense has gone, i. Gy up to 460 pounds. An 


in addition, that up to that weight the ton miles rather than the load 4 


Should be altered on account of the greater or less hardness of the rock 


velieve ed that no one w ho bias used the two styles of 2 ton rollers r, 


g mentioned, viz., 3 feet and 6 feet long, , doubts that the 3 feet roller will — 


do better week than can be by the 6 feet roller Ww ithout 


rolled with a 15 ton steam roller, Ww vith binding of a 
cases. 
oti it, on account f the trafic passing, it was to et 


There wer re only about 200 cubic yards 


from it the writer - thinks that: a afew passages of the s steam ‘roller « ov 


y the horse rolled road would add mi iterially | to its life, besides greatly 


the number of loose stones on its sur rface. 


‘Some refuse Westchester marble (av very soft ft rock) was delivered o on 
some of the roads at about 25 > cents per ‘cubic sank and hand broken i in 
place at the rate of about 1 cubic ‘yard per hour. A portion was rolled — 


; before any traffic went. over it, some > after a about: two weeks of traffic and 
after six weeks ; of ‘the part was horse rolled and part 


- acted by wheels ; ; the « qui nality of the stone, traflic, ¢ ete. , Were very y nearly 
the same; that not rolled by the steam roller soon wore into holes, the 
first mentioned is, after standing tw o winters, in very fair surface; a 


others decreasing in the order in whic h ‘they are mentioned. This dif- 


rs ference is so noticable that anyone could pam out their sequence as men- 


tioned. 


ja 


— 

— 
| a 

tis 
a 
| 

q 
— 

— 

4 

| 
in trying to reduce the crown of a road covered 


int the ‘fall a portion of the South 


with 2 inch trap, screenings, and a 2 ton horse roller. 4 After the met tal 
_ 7 was compacted at thin coat of clay hard pan was added, , which froze 


‘solidly t that night, and a day or two after was covered with snow whic - 


sible. Ih summer there was but little difference between it t and 


_ staid on till spting, thus giving it the most } favorable surroundings ‘pos- a 


d part; but by fall it had commenced to deter 


its surface is but little be ter thi =e that made seven jyoumb before 


dint 


Both the be English and Fre ene ich pre ae hand. broken stones for Maca‘ 


men who rece siving on an average 82 89} cent 


ope man was thought to have broken at the of 4.5 5 


— _ yards per day ; ; about 6 to average 2} yards or more. ‘They stood, 


hammers weighing — 1} to 2 pounds, on very flexible handles. . The 


mo of all who worked coula ‘not have been much over 1 yard per 


On the ‘other hand, here is not nough fine stone for bin 

- what thane: is, is full sal dirt, and machine breaking i is cheaper ; the cost 
of crushing trap with a a Blake crusher, after it is sledged, being ‘under 


ast 
stood to be less than 70 cents. 


The sain nor transve rse section of a road | should depend on so many 

different consider: ations that 1 no 10 general rule ca can be drawn for it. -* ith 

Macadam made from hard material, the less crown, , on many a accounts, 


a the pees, as the surface i is benefited by being kept dane. In narrow 
wheelways, | particularly, an excessive crown ‘throws all the traffic, 
i one | mate 
ble, in line whatever mi aterial may be. On the 
n curbed streets, if - road is too flat, the heav y traffi ; 


to concentrate ‘near the “gutters. The « crowns given to dirt 
are intended to drain off the water, _ but the longitudinal ruts sc soon 


defeat that object, 


‘a Transverse profiles of the W extern Boulevard ai Sixth ave 


York ‘City, are shown (Plate XXV). O On the former, though the» tr 
— slope is so ee, it is perceptible ios a person riding ina vehicle 


with longitudinal sea ats, but i is not noticeable | when on a transverse seat. 


constructed by k as 


— 

a | 

* 

— broken stones on 

using 3 

q 4 a 
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same height as the | dated of the curb stones, and the 


above the dotted line j joining the curbs. show the 2 ve distance of of the 


surface ielienel street line, as found by careful levels taken this. spring 

between 123d and 124th” stre eets, point where no stone had 


been ad added, the wear at the crown 1 bei ing 0. 15 foot, or abou j-ineh Pe 


year. The road is not too flat, as it ne now ands, to shed rain fall. 
The amount of water the writer found ne cessary to keep earth 


Macadam roads ds from becoming dusty, was, for a well maintained earth 
road, at the rate of 71.3 3 cubic at 1000 square } yards 
day, or say 143 cubic feet per day y. Ini very hot or breezy Ww veather 
this was not quite enough. re 
On the Telford roads of this city, 25 odie feet, applied four times 
a day, are necessary per 1000 square yards, say 100 cubic feet | per day 


One water cart, holding 79 « cubic feet, waters 35 00 00 square 3 yards four 
times a day, ke keeping it fre rom ‘dust, except during windy weather. mits. 
In Par aris about 2 7 per r cent. of the surface i is | watered by han and hose 


YT ioskka are made of iron pipes about 6} feet long, 
¢astors and connected Ww ith leather or rubber couplings ; the working 


g, each end supported on 


= 


being a piece of rubber « cost is one- half that of Wi watering 
a4 


Pav EMENTS. 


‘The City of of New ‘York is paved with the Belgi pavement, 


truncated p py ramids of set coarse sand. sand 


becomes saturated | with | the ws ater and mud of the streets, and the blocks 


working under the traffic become r ounde d. It i is im 0 ible to kee such 
uf et ecome r¢ Tt nposs Keep suc 


avements in fair surface, they 


The pi avementes ‘now laid are of granite or trap ilies 
w adh 6 inches deep, and 8 to 12 shes long. i They have P 


=o 


and are e laid i in 1 sand, probably forming the most effic ient } a 


t ($1.91 per square yard), to be found anywhere. | ~The open 
joints Aled only with, are however, as forming 


way: 


id 


y in 4 to ‘inches ‘square, 


— 

— 

— 

| 
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— 

q nches — 

ides, 

4 1 Guidet pavement laid in B 3 
has lasted very well, its increased wear p 4 
additional cost of the concrete foundation. 
In Paris the new pavements are of Gris, a hard which = 
is neat! laid either in 


‘ide, 6 inches deep, and 
8 inches generally laid i in 


‘The best pavements are found In London, 


where the soil is clay, the usu: ial practice is 


“hard core” which is well compacted nw rolling, : Ke. , and the stones. 
are set on this in 2 inches of sand. T The better class of pavements, 


on clay, have 3 to 6 inches of hard cor core, 9 inches of concrete, and 3 


— of sand. Col. Haywood, where ‘soil is sand or ‘Gravel, puts ae 
down 9 to 18 inches of broke n atone, oF 9 inches of concrete, saying 


that there is little difference in the the two foundations, but 
the concrete is apt to be replaced i in amore satisfactory condition w — 

In all the better class Sine wide, 

neatly ‘split out with set in aren Mis as lime 

Aberde en granite being chosen in ference to harder varieties, 
wears rongh. Though Col. Haywood deterr 


rmined that the duration of he 
: same stone varied dire cetly with their size, these narrow sets are preferred, 


_ as making a smoother road, , affording + a better foothold for hor ses, and = 

“creasing t the qui etness and "general co fort The practice is to take 

the sels when their surfaces become rounded, and redress them, 2 

after r which they are rel aid in streets ‘secondary traffic. spalls 

are useful for for 1 Macadam. “Hay wood estimates the 3 

total life such paving stones to be 29 years. 

In Liverpool, Geo. F. De ‘acon the Welch traps and 


which : are rather 


¥ Street, which has a traffic o 
S} 


is of trap vos neatly parallel si sic des, 6 Binches de deep and 31 
3 


lit wah, 


ith 
inches on the fac 0 inches of cone oncrete, the joints are fille 


g 


ravel, en the size of a f a pea, free from sand, and then run with 


coal tar piteh. It had pay paved very close, and the sets w wane: so firmly 
held in place, that there was hardly a any y rounding: of surface last 
= winter, , though it was laid in 1872. ‘The surface was admirable, and 


showed ve wear, and ‘on sanitary grounds, it is. "probably un- 

equalled by ar any y other pavement, except. compressed asphalte, for there 
can be no percolation of the surface water. r. The only signs of failure 


= n by this pavement, is where the ba boiler of the « weigh: 


‘with its 4-wheeled truck 59 tons, passed over it, some 4 


the Sets, and showing that stones 3} inches square on the f 


—— 


square Woe ks too 


than 14 inches, 


Woon PAVEMENTS. 
In L ondon, the principal wood "pavements are ¢ Cary’s 
ood, Henson's, 8, and the Asphaltie ‘Weed. Cary’s i is 
or gravel, a firm: foundation being “first “made. ‘The patent is for 


wee 


“dovetailing the blocks on their ends, which is held by th 
on the pavement greater stability. The pant are ‘flashed 


lime grout. The ‘advantage claimed for this "pavement is the ease 


with which it can be repaired, the method being apparently to take out 


‘te defective block or blocks, ent off the portion ‘that over- 
hangs the sides. of the bloe ks, put in e enough gravel to restore the surface, 


Teplac ace the block with the other face up, and run in the grout. 

portion of annon street is laid with this ment. It is said by 

sons on the street to require repairs power of 


into ay and through the foundation. 


a The ‘Improved W ood” * Company started to make an improvement _ 


vie holson patent. using two tarred boards, ‘esting on 


the ks. Ludgate ‘ill, and some other streets, were ‘aid on this 


“prine siple, ‘but, ‘under the he: avy traflic, the two boards a ac ted like a 
pum ving the sand up through the ement. Aite ‘After tryi ‘ing 
ing one board laid on -conerete, the now lay foundation of -coner rete 


‘inches thick, , on which the blocks are placed; ‘the joints are filled with 


4 as seen on L nadgate where the first pavement t been 


4 and at St. Paul’ Chureh- “yard. No 


Sader the ‘the m name of Ligneo Pa company 1 laid some 


vement of hard wood, but it so that wader 


pitch and gravel. T his modification ‘apparently m makes good pavement 


most 


the Henson the 


6 inches of concrete is covered with a 
ch the blocks rest, while a a strip | of tthe 


layer of tarred felt paper, on whi 


aa 


4 Mr. Deacon thinks that the 3} — 

longitudinal joints and now employs tien Uy a 

- deep, and 5 to 7 inches long; the specification for thickness is that any 4 “sg —_— 

ph them when set side by side, shall measure 12 inches, and not more 4 
It is said the specification is filled without extra cost. 

with blue — 
— 
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same material is placed vertically between — row of blocks across ss the 


street. Nothing is interposed between the ends of the blocks. After 
each few courses —s laid the bloc ks are driv en close together by a a heavy 7 


: —— Hot coal tar and pitch is  plentifully applied to the u upper ‘surface, 


after which gravel is strewn over it. It will be observed that this: pave- 
ment about as small a joint foothol las is possible, ‘and to- 

meet obje sctions on this score, at first about every fifth course had a V- 


shaped groove cut in its stop. This has been abandoned by the company, = 


now lay the Such, making a ‘free from ‘noise 


orl joints hear a ‘a quarter of an inch as it is “ac cticable 
Ris make them, to the decided es of all | paveme nts. - 


pavement is -impermeah le toy w water, and that it ean be more th 
cleaned tl . This pav ke 
d than any other wood pavement iis pavement was taken up, 


for pipe connections, i in Leade nhall Street and ‘High Holborn. 


0 he asphaltic w wood pavement, laid under the of HLS. 


grout, , the ends of the blocks abutting : against ‘each o ‘other; the whole is 


" covered w ith grav el. The pavement, unless cracked by the settlement of © 


; the foundation, 1 ae be ed impervious to water as one of ecphe alte, a and 

should stand the traffic v very y well. On ace account of its, rigid foundation its 

is more noisy than the Henson, and having a slightly w ider r transve erse 


joint, it Fides as smoothly after some wear, thongh t the differe nee 


would not be. readily, noticed. ‘It should be noticed that ‘the “bitumen 


; — which is run in the joints makes a a firm bond with the layer under — 


he > bloc and more wood is spoiled i in up this than 


Stree reet,  betw ee n Abchur ch 


= 
q 
- 
¥ 
ing in the other, the wood was: bright and not at all water soaked; the 
— underneath, however, was considerably worn. The claim in regard 
bitumen, on which the blocks are placed; the joints across the 
street, which are kept between a quarter and an eighth of an inch, are a 
yun with a softer bitumen for about 2 inches. and flushed with lias lime 
— 2 
— 
— 
4 
4 
a Laurence Pountney Lanes, in July, 1874. Was Ind, apparenuy, 


with, rather. “over than and in December, 1878, the 


_ edges of each block had broomed over into to the joint; otherwise the sur 


4 

face was good, and I could not Ieeel n from any source that reps irs < 

been made on it, except when the street had _ been opened for pipes. 


The grade is 1 in 90; and in (1873 the alent of horses passing © over, 

it in 12 2 8 A.M. to M.—w as 5 350. 
The practice in London is to cover the of wood pay rements 


_ several times a year with | hard gravel, w hich is beaten into the ends of 
is the fibres by the traffic, tending to preserve the blocks from wear, and 
itis claimed, from decay. ~The wood used is a species of pine—Baltic 


* 


fir—harder than our white and softer ‘the an Southern or or pitch 


vay wines it is 


1 better seasoned than the } pine gener ty used by house carpenters in this — 


e ountry, and i is usually laid without being creosote borough sur- 


oy vey vrs ¢ aiming that the diffic ‘ulties of inspection are ine by creo- 


soting but cas. far as noticed, for renewals and repairs hich 


are made by the compa unies under their contracts for maintenance, 


soted ae is used ; their mi magers saying that ‘they expect: it to add 
to » the wes ‘ing qualities of the wood as well as to protect j it from decay ; 


eg The concrete, usually cove red with a | thin coat of 


made of one part of Portland cement to 6 parts of Thames Dallas, ' 
Ww hich varies i in size, from sand to pebbles three- anachene of an inch i in 


‘Iti is rather difficult arrive the durability of either wood or 

asphalte pavements in London, as Col. Hay ‘wood, the City Engineer, 


on 


let ts at a certain: price with a provision that they shall be > kept 


rd repair for a term of years at a certain price “per square yard per lig 
num, a good pav ement being turned over to the City at the expiration of 


the contract for maintenance ; the contrac tor in the meantime re placing 
the entire roadway, if necessar y, as will be notic wad under the head of 


This plan hes wi orked | so W ell in ‘the City: that the survey ors 


for the vestries hav e ge nerally adopted it, so that in London, the wood — 
paving contracts are usually let with the same length of maintenance . 
as for compressed asphalte, and at about the same price, viz. a 


first cost of from $4.38 to $3.90 per square yard, including founda- 


tion, but excavation. They y are kept in repair years the 


contractor's cost, and ‘at the rate, depe nding on the amount of traffic, of 
: ; cents per square yard per annum for ‘the succeeding 1 


if 
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‘From the report of Col. — ood to the Commissioners o of owes 
the City of London upon a asphalte | and wood pav ements 


we find that the gre: durat ation of 


‘any wood avement w 
ig Lane, nineteen, years and “one month; the average 


uare fe yard per annum having been, in that instance, thirty five bie one- 


hal ce nts, while the av erage cost of ‘three e heav y tra 


fic streets had bee 
xty- -three and nine-tenths cents. . He « 


repairs, wood pavements will last ten years in London. 
Law & Clark’s Roads and Streets, pag — 239, give 


concludes hat, v 


od won ments at three-tenths | of ‘an tah 


“the Mr. ‘Clark s says is clait 


wit 
in blocks have 
in London toa r 


dey whe of two and one-half inches Wells 


han six inches, now universal. 
blocks of the Mincing which las 


thr thes see 


no reasc on why a a th: 


> aid wood pavement, laid with narrow joints, on a suffice: ut bed of concrete, 


with a water- tight stratum od, wear for me 
our street s of heavy 


have bee n charges: made against wood nts, whicl 
are mentioned not as as a matter of information, viz., 


that they soon 


they prese ent any rier to the of the soil by 


Ww ater. 
_ The general practice, as ie as observed by the w titer, in this 


countr 
: has been to lay green or wet pine blocks, more 


or less ‘thoroughly dippe 

I tar, « on a bed of sand, not always thoroug 

without the interposition “ a tarred | ne board, with transverse joints 


“ from one to one and one-half inches wide filled with gravel and banal 


whi ic 


1, with o 


eedily the first failure 


blocks rotting on the bottom in 


so that 
e found to ‘be shear 


ad ; and on ‘taking out 


—— 
3 — q 
— iM 
e wear cf three 
= annum under a traffic 
— 
ae street pavement was only tw 

a 
— 
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the street is opened, and that by their rotting the health of the com- 
— 


the blocks they w vould | be found sound on their tops, alee the gravel 


had been driven | inte. them by the traffic, and also a sound film of ab 


the thickness that tar tar could be expected to ‘penetrate : a wet block, the 


e 
“inside 1 being rotten, In other other however, when 


was too thin, the mud worked up ‘up through blocks, 


re educi ‘ing everything to to about the sti ate of those aving no under 


joints, by prev venting the 
edges ‘of the burring over, will both tend to keep the s surface 


“smooth, essening the shoc ‘ks of the whee eels, and ¢ greatly facilitate all the 


“ope rations of cles ansing. the prese and antiseptic 


— of the dead oils used in that proe ess, will Preeti keep the 


timber from dee so that nothing bat ‘abrasion d, and the 


The following note of some eaieerteente by E. R. ANDREW 


Engineering News’ 3”) shows 
ho 


from moisture. 
The following are the results of some careful experiments w'th different varieties of wood, 


half of the specimens being simply dried and the others creosoted, to ascertain to what sani 
tent wood is rendered water-proof by creosoting. The specimens were soaked duriugtwo _ 


i in water, being carefully weizhed before and after soaking : 


Varieties of Wood. Water absorbed. 


dried or only 1754 
Black gum, cree soted, 1250 
Gigantea (great | tree of California), creosoted. 


sanitar objec tions to decaying Ww will be remov oved. 


In the r rooms of this are -ereosoted fir ties from England that_ 


i... layer of concrete, covered with Trinidad bitumen, will effectually = ss 
q 
— 
— 
— 
= 
F The following extract, from the Railroad Gazette,” is also 


tow which p processes for f preserving ties were cupheprd, and what the results were. 


_ It appears from statistics of German railroads which hav. used treated ties 


more or less since 1840, and therefore have had time to test thoroughly the life — 


of the ties, that the eee life of ties not treated, and of those treated with chlo- 


+ Not Treated. 
Fir ties.. “ «14 to 16 
‘The aver ine ties tr i 


rious ways 
us on 


in the life of ties treated with 
pres of zine or creosote, amounting to haut 40 per cent, for oak, 100 to 130 


sr cent. for fir, 60 to 100 per cent, for pine, and 400 to 500 per cent, for beech, — 


as durable as oak. schoff says that itis of little advantage to 
= cure san rom decay for le onger than above mated, as was ties us ually 


that the lies creosote and chl oride of ait 


if best antiseptic material, but also that it is the a a 


an be but little doubt that ‘the antiseptic properties of the 
_creosoting process are of more value than the increased life it would give 
— 


to the blocks. > 
On account of the absence of ‘te: 


wood in large areas of our country, the mena te first cost of wood pave- e- 


ments while to give them an intell 
The thoror ughness h which 


pends of and the firmness of their 


The practice in London, when the mud is at all ‘sticky and not so ae 


ick as to 1 require scraping, is to water and then swee 2p with a revolving 


oom, the thoroughn ss of the cle: ansing- being almost directly as 
mount aut w water. In hot weather a uisinfectant is sometimes: 


os 
ASPHALTE AND Brrumex. 
Dictionary and ency clopedi: as well as chemists, seem 


these terms interchange ably. . M . Leon Malo, in his ‘* Guide Pratique 

pour La Fabrication et LA Application de deL’ Asphalte et des Bitumes,” after 

speaking of the lack of de efinition in the two terms as genet rally used 
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biz 

= 
— een Ger- 
= re ' a It thus appears that there is a great deal gained with any kind of wood, but SS 
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danas 
Bitumen, The black and viscid substance which we find 
in the pores of bituminous limestone and i in the interstices of the molasses 


Asphaltie Mastic, Bituminous limestone transformed by dressing 


(cuisson) and by the addition ion of as small quantity of bitumen.” 7 


sphalte, Bituminous Limestone. 


= adds 3 oe e satin these definitions throughout this w ork, and 


giv to them senses W hich W ve hav e just indicated, and I hope strongly 


that they will be adopted for 1 use, , for they ‘seem to be aaa most reason- 


7 


“It is. believed his « definitions generally ac epted by 


European technical writers and in Specifications relating to the use of 


ith those mentione d by M. Malo. 
In view of the practice in this tin two other dk initions seem 


ar 


Bituminous mastics, mixtures of bitumen either havi 


es not 


nated, which add to its resistance to wear, i 
ca Tar Mastic, a mixture in which the bitumen i is re] laced A by ia 


= 


cepting, sometimes, a trace of silica), natur lly impreg- 


nated with bitumen. Its ch: aracter istic color : is s that of chocolate—w hich 


0° 


inter rmediate te ‘it flattens under the blows of a hammer ; 


- structure varies s with its loc “ality, but in general should be fine 
and homogeneous, Ww ithout pert ticles of unimpregnated s stone 

In the .poorer anualitios the impregnation, though r regu ar, dows not 


exceed 6 per cer cks 

rock contains: or, as 


light oils which injure of the in wale h case the 
light oils are driven off by heat, the remainder being 


bitumen, in 


4 
ined, excepting 1a 1e bDitumens rom rinidad an¢ ba Wl 1n 4 
— 
gangue, like those of Trinidad and Cuba, or pur 
— 
— 
Malo further characterizes asphalte as_a carbonate of lime _per- 
—— 
— 
q | i fm Paris, the asphalted sidewalks are universally spoken of as — { = 
| 


Generally, we may ‘say that the more uniform and microscopic the 


_impregnation of the lime i is, and freer from extraneous matte 


the Tubal Cain stage of its history, oaphalte was 


mine e and the mastic | Ww orks at Seyssel, compressed armel the 1 wheels, In 


1849, a Swiss Engiveer, M. Mérian, put this lesson to profit, by 


me ‘OMPRESSED ASP HALTE. 


T ‘he first essed asphalte was in by M. Vandry in 1854, 
thoagh i it was not “till 1858 ‘that it was laid on a large scale; the area 
“covered i in 1878 by paveme nts an and Cross Wi alks was 324 654 “square yards, 


or 14 mile of a with 40/1 feet wheelw ay. The earlier prac- 


tice was to “ decrepitate ” the rock (broken to about the proper size for 


Macadam) by heating ‘it to about 140° F. in | Shallow iron pans. Skill was 
in this nis operation, as the wes liable to burned, i. 


have too much. of the bitumen drive ea off, « or -to have too little, ands some 


sults were reac hed i in the same bate he 7 ~The walks in Unie 


j are an example of the - e fee s of unskillful aectepittion 
The rock w broken up up | by the. direct on of steam, but it was 


remove all the moisture. After exp eriments 1 various m: a 


_ Blake crusher is first used, the piec 


disintegrator, after which the powde re ed is heated in 
eilinders to from 212 2° to 284° PF. (depending partly on the distance it 
4 be | carrie d), and transported to the | place where it is to be laid, 
usually ‘in covered sheet-iron w wagons, 


The permanence of depends pr imarily on the 


used) 6 inel hes ‘thick 


ed it shall be from | 
amount of traffic. The whie his termed pilon- 


The fouloir i is first used | 


q 
sufficiently resistant for streets of much traffic. It was seen, however, 

— 
— 
— 
a qi 

— 
q 

an 

pro 
qj age, is effected by the aid of the tools ngured. 
— 
— 


vetion of the with either the « curb-stone or the 
aved gutters, while the rest of the surface is compac ted by 


be; with blows: weal ending with vigorous one: 


are After the been it is tested 


_Fouloir. 


tha a straight-edge, and then with the lissoir, giving 
glaze the surfac after wih it is dusted over: with cement wna 


allowed to cool | ‘thoroughly before the traffic is turne on it. 


i Efforts have b been ma le to secure a more regular surface than i is oye - 


20 heat the that the 


as liable to tear as it was finished. 
por powiler heat for some time, and the work goes on 


c senile sheet for ‘the day, a gang of ten o or tw elve m men being able to 


and hot p pow ;der put in place, which in turn is ‘remov after” ‘havi ing 


_ heated the old work ; the spreading 
- before, leaving emall or no trace of the j june tion, 


Great care should be taken that the cone 


oncrete foundation i is thoroughly 
ne is 
“dry, other wise the hot powder evoives steam, which permeates the 
the > mi in nodules called almonds. 


a 
Wesel ust lissoir 
@ 
3 av hafara ic cwont awav ‘ 
&§ 
— 
a 
q place om: and refilled. A very slight defect 4 
of a compressed asphalte, and for the first two 4 


wate 


thed clo 


weeks it is ‘under | traffic it should be 


‘promptly. defects caused by defic ient aggregation of the 
show themselves more readily than those caused by steam. Ov erheating, 


which renders the asphalte as in inert as sand, is one cause of deficient 
laying too cok di is another. 


Apa 


longi tudinal and at others transverse, 


as So far but few asphaltes have been found that are av vailable for com-_ 
4 pre yressed pavements. ts. ~ The Val de de Travers (from Neuchatel) was first used, 


bat in 1867 Se syssel (Pyrimont) was used with success in the Bee de 


in thet city. y. The Val al alte i is sof 
more regular in its grain ‘and impregnation, and richer in bitumen, 
having 9 to 13 3 per cent. ‘Seyssel is 1 ‘not so ‘regular in its | grain and 


__ impregnation, and contains from 7} to 10 per cent. of bitumen. - The a 


4 of of the Paris ‘ompany, in his paper read be the ‘Institate 

{ of Civil Engineers, says: ‘‘ No Eng‘neer could cones ientiously | say that 
the Val de Trave vers is better than the Seyssel asphal te. . The former may - : 


* latter olles greater guar: antees s of good execution, because more care is 


«Tt was s also held that, for compression at least, the two should not be 
mixed, and that only pure limestone, impregnated with from 8 8 to 12 per 


be safer in the execution of a work not subjected to supervision ; “a ; 


t. of bitumen, was available for compression; but within the last two_ 
or three years the Limmer & Vorwohle Asphalte Company of London 

‘their mastic pavement breaking up and employed the Sicilian 


oe (which is certified 1 by W. J. Fewtrell, F. R. "a to contain ote. 


high as ) per cent. of bitumen) in compressed pavements and sidew alls. 

and Newgate streets having been laid with this asphalte are 
apparently wearing well, And | in Paris, Paul Crochet, , who has 


contract for new work and mths nance for ‘Den years from 1878 ( see 
Appendix, No. 4) has used, so far, a mixture of Lobsan and onal 


Nord. M. “Malo » says of Lobsan: It conta within its bitumen 


an oily substance which renders it too soft and injurious to the consist- ‘5 a 
ence of ‘asphaltic ‘mastic ; we free it from this oil by distillation, after 


2 


= 

4 
— 
— 
tm 
— 

a 
— 
— 

a 


t Forens is a heay, 

limestone, very poor in bitumen. As after a careful investigation the 
Engineers of the P P onts et Chaussée ies have allowed it to be e used i in Paris, 


it seems that, theoretic cally, | at least, _ a mixture of two d 


is not disadvantageous, nor is the use of - asphalte that contains il 
hydrocarbon of more volatile series; that, as in the case of the 
ilian, an asphi alte containing mor more than twice as much bitumen as 
a as formerly thought t the safe mi iximum, can be suce essfully laid under 


exceptionally heavy traffic, ule 


<a here was an unwillin igness on the part of the 


-and Vorwohle C ompany to sane tin the manner in 1 which he handled his 
- material, ‘but it is 's probable that it was skillfully roasted 50 as to ariveo off 


the excess of bitumen as his compressed roadways s showed less 


to roll in hot w eather than those laid from Val de Travers rock. ~~ 
the kindness of Count Kielmansegge, one of the of 


Hone thatel any, am able to analyses of Val de 


oming too, ric in bitumen 
n bitumen : 


September, 1876. 5 samples, 


9.48 11.98. 11.96 
Caubonate of lin 90.54 90.52 88.02 88.04 
100. 00 100, 100,00 
uly, 18 np! 


100 100 00 


The loss w “ne moisture and light oils, A small amount of silica was 


Mr. J. Knight, Secre tary Society Francais des Asphaltes, gave me the | 
following analyses made’ by Steen of Copenhage n a 7 

por _ orem Solub le in ether 
Organic, 


‘ 90.3 so in 


4 
- 
rock was bec that the 4 4 
— 
3 
— = 
— Loss at 
a 
— 
_ i @ 


aa 
aa 
i 
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The Garde bois asphalte i is only used as a mastic, ac according to Mr 
Knight, not having coherence enough for | satisf uctory compressio: 


Kar * 
Mr. W. HL Delano, manager of the Compagnie Générale des A 
phaltes de rance, ‘says of an 1 asphalte f for ‘compress sion that shoul. 1 


be carbonate of li of lime (without admixture of foreign } naee ial) andn miner al 


bitumen v W hich « does not evaporate at F. Some bitumens “contain 


ommences evaporate at 158° F.; they may, 


J purged of the light ¢ oil, leave : an excellent quality: behind. ‘The ae sic a: 


‘qualities of the limestone should also be carefully « examined ; but w = 


ever the result of even a eareful analysis: may be, the value of anew 
asphalte cannot safe ly be de ter mined exe by. actual experience extend- 


ing over three years, 5, at least, of hard winters and hot summers. ” Col. Z 


ny wood wus understood to say that at least three years w 
yt to prov e ‘the p gaat qualities of a apathy or untried asphalte. 


is strongly against any form of asphalte pavement 


F as a sanitary point of view an asphalte pon eam is without a peer; 


its surface is smooth, regular and non- absorbent, with no 10 cavities 


crac *ks of any kind to retain the infected mud and dust of the streets, — 
and the soil ae is dry. is more > thoroughly cleaned, 


lige 


‘ting ste streets nat the C sity of piped seems show 


In comparison with granite ) pavemer nts, its great economy is to brain 


ow orkers and the owners of horses. — | M. Darey estimates that the expenee 


‘maintaining and renewing horses and ‘carriages in Paris would 


reduced asphalte was substituted for pavement 


ae disadv: antages are it is s expensive; it is not well to lay it ona grade 


much greater thi than two per « cent. ; it is subject to slight decay i in the | 


Ww which they try to correct in “Paris by laying the gutters with 


stone sets ; ; ‘and lastly, ‘oe most serious charge, that it is slippery and 


dangerous | to horses. doubt at the commencemet of a rain, or 


horse » turned suddenly i is liable to fall; but w when ‘ayo or nonin y wot 


in foggy weather, its surface i is unless it is very lean, and a 


‘mo such charge can be brought t against it. rs 


—— 

ta 

4 

| 

| 

— 

— 
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layw vood’s much quoted tables comparing granite, 

casphalte ax Ww rood we find that before accident occurs a London horse 


travel on 132, » on sephalte 191 cand miles. 


as most injurious to the horses asphalte had the greater 
granite the next and wood the least.’ 
ys further in a report upon and wood } 
4 First As regards convenie nee: That asphalte is the smoothe 


= , cleanest, ‘most pleasing to the eye and the most agreeal le pay 


ment for general purposes; but wood is the most st quiet. -, 
regards leansing: wood may be! be kept cleaner than 


hitherto has been, but will be more e diflic sult to cleanse effe etually than 


sphalte. That as both ‘pavements require occasionally strewing with 
or there i is no diffe betwe een them i in thet 


Third. —As regards ¢ construction and repa airs: That asphalte at and w ood, _ 


= ss all seasons into account, can be laid and repaired with about equ: al 
cility; _ the smallest, neatest, cleanest and most durable repairs can 


Fourth. As regards safety: That, whether consider ed in re eference to. 
the distance that a horse may travel before it meets with an ac cident, or 
thes nature of the accident, or the facility with wh lich a horse can recover — 
its footing, or the apeed s at which it is safe to travel, or the | gradient at 
whic h the material can be laid, wood i is stad ior to asphalte. 


‘ifth.— As regards ‘durability and cost: That wood pavemen its, 


“repairs, | , have, in this City, had a life varying from six to nineteen years, — 
and that, rep an average life of about ten years winds be obtained; 


that the durability of the ‘asphaltes i is not known, but that under x the sya 


tem of maintenance adopted they may last as long as wood; ; that, con-— 


trasting the tenders for laying and mi aintaining for a term of years the 


two best pav ements of their kinds, w rood will be the « dearest.” 


> 


The above | remarks refer to London, and inasmuch as our climate i is 
much the driest, and as aaphelin is safer - where dry, the comparison 

Ww ould be more in favor of asphalte here than there. ed 


1s 
aur Both the compressed and mastic surfaces are easily and thoroughly > 


by washing and | ig when either wet or dry. 
squeegee, which is a long- handled s scrap er, W ith a rubber blade 3 


lon 
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af — 
| 
4 
4 
— 
q 
With 
4 
£ 
2 | it may at first sight seem that if a person wil ie a. 
of changing his gas company on the receipt of 
| 


reet, and the ease 0 ai 


o of “making 1 repairs ‘should be a consideration for those who 


open the streets, but as a matter of fact it is almost impossible tc to prop- 


erly inspeet the work of plumbers, and while one avenue in this city has — 
on its surface a ‘double: tracked horse railroad and 240 elevated railroad 5 


columns per mile, with one sewer, three w ater pipes, and eight gas pipes > 
longing to four different companies) under the subject cannot be 


without interest. In. gene eral, a1 any pav ement with a foundation of concrete — 
can be, and probably will be, more thoroughly repaired than one with a 
loose found: ation, sucha as sand, broken stones, or Telford. Ft or ed sur- 


face, asphalte i is superior to all others in the matter of neatness, Macadam B 


first obtained from the asphalte a and of Se yssel by boiling 


_ “either the broken stone or sand (of the molasses) when the bitume n 
Sep arated, and was skimmed off the surface pot the water and sides of the 


boiler. 
clear sand, if necessary) i is in an iron rote holler to amount 
of between 5 and 10 per cent. of he required batch, and the : pow vdered 


n until all is thorou 


used is is necessa y to to itu up ite again ton me nelted bitumen, 
= after which 50 to 60 per per ¢ cent. of fine or coarse silicious sand is added, and — 


_ the whole kept heated Leal ‘it does not stick toa clean wooden stirrer. — a 


mastic is then taken: to the ew where it iste to be “laid, in a a locomo- 


bile, essentially : a horizontal ¢: ey linder on four w heels, 1 with a fire-box under 


it and an arrangement for stirring the mastic so as thoroughly to mix 

the gr avel and to keep the mixture from burning. — It is then laid 7 a 

concrete foundation, ge nerally sidewalks } } inch thick, or more. It 


the aid of a wean hand ‘float. -* After the spreading i is completed, |, sand, 


and in some instances gravel the size of | peas, is a and the s wrface 


ds 8 poured on the concrete from conic al sheet ‘iron pails, and d spread “_ 


softening under the heat of sun. The mas 


Jaid in one course and sometimes in two. age 
a 


a. M. ‘Malo insists on the bitumen used for mantic, being ‘the same as 


that impregnating the limestone, but, on 1 account of its scarcity, it he 


— 
q 
— & q 
a 
asphaltic mastic, which is greatly used in Paris for sidewalks, is 
q 
} 
— 
— q 
3 
— 
ticissometimes 


alsnost entirel ly replaced by refined and tempered Trinidad or other 


= 


Crude Trini ntains besides water, chips, leaves, ke. ; 
ve to hottie per cent. of clay, in which state it i is brittle, aud the clay, as 


of compressed asphalte, is an. “element of weakness, as it 


er. It is refined, according to Malo » “with | goudron 
ect tillation of schists, which, at a a temperature ¢ of 


"pounds of this goudron is boiled in a chauldron, into w 
‘bitumen, broken to the size of an egg, is throw u in successive re doses. 


until the e weight is is 1 700 to 1 900° ‘pounds. > After the ebullition hes - 


ceased the fire is is drawn and time allowed for the sand and earth t 
settle, when the pur ified bitume drawn off and strained. The mineral 

tar of Autun is eaid to be the best substance ‘now in the mi casket, for 
‘refining and tempering bitumen. 


; a ‘ M. Malo deprec: ates the wee of oils from boghead coal, and petroleums 
— a All of the manufacturers interviewed on the subject denied 


the use of still bottom oms or petr¢ leums, and most agreed with } Malo that 


or 


boghe: id oils should not be used, on account not the cracks » which oceurred 


in in the mastic; others claimed that the er 


quality of aspha alte than they ‘used 0 ficient 


the Trinidad. See also App. No. 4, art. 17, and App. No. 5, art. a 
"There i sai a great d difference between the true asphaltic mastics depend- 
on the p purity. and quality of the asphalte, the purity y and ‘component 


re 


parts of the goudron and the skill of manipulation. : A well made mastic 


is decide ly hi arde sv than compressed asphalte, Ww hich tos a certain exte nt 


is partially fluid ‘under “pressure, and increases in der under traffic 


much faster than the surface is abraded, ‘Mastic, on the oth r hand, as — 
above stated, bad hard, crumbling under too great sale ssure, not neal 
“compressible, ‘but “disintegrating under the blows of horses’ feet. 
has much more cohesion than 1 compressed asphalte, and should oe 


pressive action of hey loads a and is in to changes 


feet, laridge’s ma astic stands w ithout a beauti! ral surace: Wiile 


ss laid compressed asphalte he ‘the court next to it has « acks in 


its surface. Claridge’s asphaltic mastic, which has a very high reputa- — 


| 
product of 
q 
— 

4 q — 

i 
q 
q 
4 
4 q 
a 
| 
| 
— 
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‘Trinidad bitumen, when 


ed of its cla} ay, nee er reatest cohesive str 


other ¢ company. Their ‘mastic. ‘is laid in two co courses in about : 3 


It i is believed ale in Paris no compressed asphalte is on for : 


walks, but in London the ‘Limmer Company is compressing Sic ‘ilian on | 
sidewalks, and the Val de Travers Co. always use compressed. 

one mastic was laid in’ L sondon senate, but it is now being 


ept in narrow - stree 


‘repaired or or renewed with compressed asphalte, exe 
: of small t traflic, nor is asphaltic mastic. lad i in the wl lways f Pari a 5 


The re is one theore tical in regard t to differ ent asphaltes: to 


attention | of the Society y may b be c called. oe That is the fact that some 


asphaltes will compress and others will only make masties. V: 


Travers and the § sey ssel are very good for either purpose. Lob: m 
‘is capable of bein ng compressed, and with proper treatment, making 
mastic. Sie ilian, a8 far as known, has only been employed for con 
The asphaltes of Hanover and | Branswie ky while they make 
art 
:pable, with the present know ledge, of being 


e who could explain the cause — 


very good mastics, seem 1 


compre: ssed, and the writer has met no on 


of the diffe srence it evidently not lie in the quantity 


contained in the meas as some ‘Hanov er ‘asphaltes contain more than. 


Bituminous masties 3, or the fictitious mastics of Malo and the French 
_ writers, were experimented with very generally in Europe, in the hope g 
of finding something as a less price ; it was found 


d 
that no ) prac racticable degree of heat pressure would give micro- 
impreg gnation n of grain found i in the natural mineral. ee) 


or coarse anda product was sought between axphalte and 


ies pra is applied neither as a dry powder nor in a fluid or 

semi mi- fluid le condition, ut as a sticky ‘ohere - mass, and is ibjected 


of . to pilonnage and rolling. W hile it does not seem to have either the 


ductility water traflic or the resistance to wear of asphalte, it has less 


in London, is made from Seyssel asphalte and a very carefully 
fined Trinidad goudron It is claimed that 
thoroughly cle length of any 4 
— 
— 
— 
— 
— 
i 
a 
— = 
4 
q 
— elther the or the Val de Lravers, 

a 

— 
il: 
— 


hi: brittleness true asphaltic mas istic; its great difficulty 


tendency to. disintegrate in a rotten manner, po sibly from the use of 


improper ofl in refining and the Trinidad bitumen, else” 


the inherent difficulty of making | an artificial mixture equal in 
quality to th the natural produe 
~The pr succe nil ie pavement of this class in this city is the book 
on Fifth avenue opposite the Worth Monume wut, laid by the 'Gral amite 


Cc Company. ”” Its component pa arts are understood to have ain a mixture — 


of Trinidad bitume w ith fine sea conti uining little « ‘arbonate of 
lime, and ‘enough Grahamite or Ritchie. ‘mineral “to. ‘save the ] patent.” 


‘This pavement was laid in the spring of 1873, sid after the rectifica- 
tion of ‘surface generally | it stood till the fall of without 
_ requiring any repairs that ; could be c charged to its ow n weakness. It w 


paired by anothe company in the fall of 187; 8, now re quires addi- 


tional _ attention. During this time ‘it hi yas filled all all the conditions 


‘demanded of a good pavement to a greater” extent than a any other pave: 7 


ment in the city. Three e other ces” by this company shave not 


= P avements of this class are. very fully | ‘huiiitieadit in General Gilmore's 3 
ad , Stree ts” and d Pavem 
They are exte ively li id in Washington under conte act 


three years i 7 si Frane e and England, it is held th: at 


, Colonel ‘wood, as ni vot ad of 
P ave ments, a ts his asphalte pavements at a certain price per squi we yard 
for laying, and a provision that they "5 all be maintained for 2 years at 


laid by that company at the expe 

‘wohile Company, how ever, ed the use of 


they have relaid New wgate sand Aldgate s\ streets, and are rel: Ly ing Cornhill. 


In the City of f Jassy, J Roumania, » the contract (see . Appendix No. 5) is 

sed. on the ‘London plan. The wenk was ‘commenced in 1873 and 


— 
— one 
4 
Whatever the physical properties and Composition of an untried 
5 may be, it is not safe to pronounce it a success until after three years’ 
4 
4 
‘ilian, with which 4 
> | 


ob 


1880, from that time, and until 1895, al a stipulated price. 


In Paris (see: Appendix No. 4) the system is to let the construction, 


maintenance, and repairs rs of pave pay ements and footpaths for atert rm mn of y years, | "| 


5 to 10, without guarantec of of wear, relying onr rigorous specifications 


thorough | inspection for thes excellen nce e of the 
The plan pursued it in London and Jassy seems prefer: able, ev 


itu al -asphaltes, wine the solidity of the found ation is 


duration = the w heelway de ‘pe nds so much | on the technical skill and - 


resty exhibite dit in smi that the burde n of proper r 


inspection should be thrown on the contractor by his having a larg 


cuniary interest in the soundness | of the work done and material 
ished, The inspection, , however, should ve close enough to keep the 


in d of the methods an 


yed, particularly tow: ards” the close nf 


r injury be done a city’s: sytem of stree ts than strictly 

“enforcing the ifications of some of ‘the : 

astic paver 
out for mastic par vements. 
The possibility of having any street in contin 

“Years is probably too much for the imagination of the average Ne 


Yorker. no one can well realiz 


i 
Mastic. 


Among the le sgacies of the ring” wel re the various ta tar ements. 


they have not proved so e ing a nuisance as pape latter. 


il one 


a pate would 


Me ember of Soe ‘ie to ge produe 


by steam of a a certain te maper wm through tar and driving: 


reduce d to ‘h to eet the sil or no pro 
und the 


1g with dead oils, a waste 


ery brittle, and it: is ‘doubt- 


— (| 
q 
4 
4 
a 
— 
ly 
a 
le the effects of having all the streets 
— 
—— 
inixed with gravel and sand, and on the ev 
to pieces, general y with great celerit 4 
a 
product of the distillation, t, however, 1s 


APPENDIX No. 1. 


_ formed to uniform pena and proper cross sections, with ashes or r other approved materials. 

- When these have been rolled and are well set, the contractor to coat the whole width and 
length of the carriage way with not less than 8 inches of good, strong, clean gravel, screened _ 
: through a %; inch riddle, or with not less than 8 inches of approved slag, broken regularly to -_ 

such a size that the largest piece, on its greatest dimension, will pass through a3 inch ring. _ 


a T he ov el or mes to be well _— and watereJ, and kept raked together and rolled until 


than 6 inches of Rowley Raystone, to pass theongh a inch ring. 
"The stone to be gritted, watered, and kept together, raked aud rolled until the whole is con- 
solidated. Crown 6 inches above curbstone. Ewa 
the whole le 1a o rriage , and each layer to be s se par tely rolled with a 
heavy roller, 


Extract from for Telford and rap | Biock Gutters on Fifth Avenue. be 


reRIALS—The stone are to ‘he of durable and wniform 


; blocks of 4 inches in width on their face to be not less than 3 inches | a 
in width at the hid 3a re other blocks in transverse measurement on the base, to be not more | 
than 2 inches less than on the face, but no block on the base shali be of less width or length _ 

_ than 3 inches, and to be in all respects equal to the specimen blocks at the office of the Com- — 
Public Werks, 
Tt is also required that the sides of the stones (which form the joints) shall be so suffi- 
ciently even and properly shaped that joiuts may be formed witha similar side not exceeding 
| of an inch, no stone baving an objectionatle protruding face will be accepted or ailowed to. 
be used for paving. They will be carefully inspected after they are brought on the line of the 
work, and all blo-ks which, in quality and dimensions, do not conform strictly to these specifi- 4 
cations, will be rejected, and must be imu ediately removed from the line of the work. The | 
contractor will be required to furnish such laborers as may be necessary to aid the inspector _ 
in the examination and culling of the blocks ; and in case the contractor shall neglect or refu:e 
so to do, such laborers as in the opinion of the Commissioner of Public Works may be neces- 
sary, will be employed by the said Commissioner, and the expense thus incurred by him will” 
be deducted and paid out of any money then dae or which may hereafter grow due to the said 
contractor under this agreement. The blocks must be of trap rock or ot nena — in 


- TeLrorp.—The stone for the foundation of the paveme ent is to be y sound hard and durable 
quarry stone, each from eight to ten mehes in depth, from taree to six inches in width, and 
from sif to fourteen inches in length, and of a sutticiently uniform size to be acceptable; except 
the stone under the gutters, which only differ from those above described in that they must be _ 
not less than six inc! es in depth and except the course of stone under the Macadam, whichis 
next to the gutters or the bridge stone, which stone is to be twelve inches in de pth, and in every 
other respect as first above described, 
‘Phe broken stone for the bottom course is to be of trap rock, and. of suc ch si ze that would | 
inany direction through a ring with {uteri diamet ter of 2} inches, and of a st sence ly 
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durable and sufficiently free from screenings and practically free from dirt and other ‘heehee a 
matter. The broken stone composing the next overlying course is to be the same in every re- a 
spect as just described, except that each stone is to be of such size that wonld pass in any 
on throngh a ring with interior diameter of 
a The coarse screenings are to be those of trap rock ; the stone is to be practically free from 
dirt and other foreign matter, to be composed of material only that is hard and durabie, 40 
particle of which is to be of larger size in any direction than 1) inches and all the particles to 
be of such relative size to 1} inches as shall be acceptable; throngh these screenings is tobe — 
evenly mixed before roiling a sufficient quantity of the finer screenimgs of trap rock to form a 
The fine screenings of trap roe are to pra actic: ally free from dirt and other fore 
matter, and to be composed of material both as to size and quality that will be acceptable, 
9.) Preparation oF Roap Bep, &c.—All paving and other stones necessary to be removed — 
‘shall be taken up and imm: diately removed from the line of the work; the Belgian and granite ; 
_ blocks to be deposited where directed by the Water Purveyor for the use of the City; the sub- 
‘soil or other matter (be it earth, rock or other material) shall then be excavated and removed, 
2 to such cepth to be determined by the engineer in charge, that when rolled and finished, Jj 
: irre spective of the covering af fine screenings, the pavement trou ghont its entire extent shall | a. 


= a at least sixteen inches thick. there |e any spongy material or vegetable matter in 


> / the bed thus prepared, ail such materia: shall be removed, and the space filled with clean gravel 
or sand carefully rammed or rolled, so as to make such filling compact and solid. No plough-— 


ing will be allowed in preparing the foundation, 
_ The road bed shall be truly shaped and trimmed to the required grade, and with such 


crown as shall be directed by the said engineer, and roiled with a roller weighing not less than 

two tons, until the eurface is firm and ma yact. 
Lavine THE Focuspatios og PavemeNt.—After the road bed is prepared, agreeably to the 

- terme of this specification and to the satisfaction of the engineer, and the stone hauled and © 
_ deposited thereon, the foundation stones shall be laid by hand in the form of a close, firm 

_ pavement. They shall be set on their broadest edges and lengthwise across the road except 
in the case of the stone under the Macadam, which is next to the gutter stones or bridge 


Stoves, which foundation stove isto be placed with its longest side parailel to the curbor — 

7 bridge stone; after being set closely together, they are to be firmly wotged by inserting and 


driving down, with a bar, in all possible places between the m, stones, 48 near as practicable,of 


- Worked snd driven with the hamiver into all the interstives net already filled by the process of 
Wedginy, »0 that the pavement, wheu completed, shall present @ sufficievtly even surface, and 
be at cach point of such thickness a8 required by these specifications, No wedging shail be 7 
dune within twenty-five feet of the face of the work that is being laid, and the stone tounda- 
tion must be in a compac tum {matistactury condition tn every respect at the time of the Ne, 
the stone foundation bas dee sen completed agree ably to these : speci- 
feativus and has parsed the inape tion of the said engineer, a layer of broken stone of the 
aud herein tor the course, and of such a depth as will make 4 
iuebes When roiled, shall be spread evenly over the pavement; this layer is then to be rolled “g 
compact 
wext overlying course will be of stone, ax hereinbefore described for said course, and 
is to be spread #0 that the surface will be uuiformly Ll inch below the grade and crown when 
the pavementis finished 
 ~—Blene bauwers are to be used on thin cou ree, 80 that when rolled 4s much as shall be- 
Peguired, the eurlace of cach that in exposed will uot have a longer dimension any 
& bayer consisting of the coarse ings herein spec ifled is then to be applied and spread 
to such depth wlll bring the surface the proper yrade, irrespective of the fuish of fine 
.  Sereeniige; thls layer is then to be rolled, aud during the progress of the rolling, if necessary 
shall Troi Lite Ww tine be applied, so that when the rolling ceases the 
surliaced by bbe wrquises i goad de aud crown, Thin layer into rolled until all sett 
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ane _— the same depth, until all the stones are bound and clamped in proper position; all the projec- - 
and irregularities of the upper part of the pavement shall theo be broken off with a 
; bammer, care being taken not to loosen the pavement, and the spalls and chips are to be 
— 
— 


During the process of rolling any rae of atone there 3 
lightly over the same from a shovel. the fine screenings of trap rock herein described; and 
pe: after the upper layer has become thoroughly compa t, there shall be spread mapon the sarface 
: fine screenings, 80 much as to prolace a covering half an inch in depth when rolled, and the 
— is to continue until, by a safficient ey water, @ wave is peed aced before the 


Gerenghiy r rolled, and the rolling upon eac h layer ‘shall be eoamnented until, in the opinion of 
the engineer, h course shall have been as hereinbef: re and until 


While the rolling of each layer of broken stone and the screenings or binding materiai is 
being prosecuted the work shall be kept moistened to such extent and in such manner as 
required, and care shall be taken that too much water is not applied while rolling the fret 
layer. and until after the interstices are well filled with the binding material. 

| a The pavement, when completed, shall be at each point of such construc tion and at least 
of sucha as required by the and of such crown such 


a8 o The use of a proper roller. rammers, or other — implement, is to be substituted for 
tof the steam-roller when necessary. 
tas The construction of the foundation stones, _ the Macadam p pavement shall proceed 5 
; q to be practically equally as far advanced across the entire width of said pave ments. : 
‘Particular care and attention will be required in obtaining a satisfactory joining of the 
ay PAVING 1HE GUTTERS.—Upon the stone foundation already described. sball be laid a bed 
of clean, sharp sand, not too fine, or clean fine gravel, of the depth necessary (about 4 inches), 
‘to bring the paving to the proper shape and grade when rammed. The stone blocks ks are to be- 
: laid with joints at right angles to the curb, with joints not excoeting pen-quennes of an inch, 
at such grade and in such form as shall be directed ; 
form width and depth, ard so laid that all longitedinal joints shall be broken by a lap of at 
7 least one iuch ; and the blocks next the curb shall break joints with the curb by at least one 
inch ; as the blocks are laid the joints shall be so filled with sand or gravel as to secure, when 
the work h-rein mentionc* is completed, against their being any spaces not filled with sand or 7 
- gravel between the bloc s ; they shall be covered with clean, sharp sand, which shall be 
raked until the joints become fille «i therewith, the blocks shall then be thoroughly rammed to 
a firm unyielding bed, | with a uniform surface to contorm to the grade and crown of the 
avenue, as shall be directed. No ramming shall be done within 25 feet of the face of the | 
_ work that is being laid ; and the ramming is to be dove at such times and in such manner 
with reference to the rolling as shall be directed. When the paving from the ceutre of an | 
intersecting street to the centre of the next intersecting street is constructed, it shall be 
govered with a good, sufficient second e sat of clean sand, ant shall immediately thereafter be 
s thoroughly rammed until the work is made solid and secure, aud so on, until the whole of the 
_ work embraced in this contract shall have bee n well aud faithfully completed in accordance 
rer 


This portion of the work, laid with t trap blocks: for the gutters, will be mea 


pave until these are ranme a. When necessary, in to make good joluts, the blocks are 
to be trimmed down on the sides by and at the expelse of thecoutractor, 
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4 fess than any of the steam rollers in the possession of the Department of Pablic Works. 
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DIX No. 3. 
‘ROAD ROLLERS. 


As far as — tothe writer, ‘the 4 rollers here err are the only | ones in the market ; 
ty all run with equal | facility with e either end forward, 
= 
DOLLER. 


a Some which is carried on two cast- am rollers, each 3 feet 11 inches in diameter, and 4 feet m 
7 inches long for the 15-ton rollers, and 4 feet 9 inches in diameter and 6 feet long for the 30 
ton roliers. Their peculiarity is that each roller is a driving wheel, and bears half the weight | 
of the machine, which is guided by a hand wheel working from the foot-board into a bevel 
» - gear 8, Fig. 2, which works the right and left hand screws, R R, throwing the axes of the ~ 
rollers into radial positions; the other, or driving end of each axie, is stationary, with a 
Spuerical bearing—M M, Figs. 1 and 2. 


a beveled gear which works into a gear bolted onto the driving wheel, the naar fw hich is 

a1 inch plate of wrought iron; the driving roller bears two-thirds of the weight of the machive. ay 
- Both 10 and 15-ton rollers are built; for the 10 ton, of 2000 pounds each, the driving roller is 

6 feet and the steering roller 5 feet long, giving a weight ou the driving roller per inch aati 

of 185 pounds, 


THE ROSS ROLLER. 
This machine (see Place XXV IIL,) is a combined read roller and rammer. Only one size is 

built, weighing 44.000 poum is. The boiler is vertical and the rams, auy or all of which can be 

used or not, are actuated by cams. The length of the driving roller is © feet in all, with a space 

in the middle of 8 inches for the driving chain, The steering roller is 30 inches long. Four-&fths 

of the entire weight is carried by the driving wheel, giving a compressive force per inch run 

of 550 pounds. It is claimed that the traction is sufficient to aliow it to mount grades of 20 « 


« said to give an effective blow of T7000 | pounds each ; they are 


in several 


aud fired by one 


As now manufactured see Plate XXIX), the outside whe -els are the driving wheels, the ateer- 


ny Whee's covering the space between them. The boiler is horizontal and multivubular; the a 
ingle steam jacketed cylinder is on top of the boiler, and runs a tly-wheel which by the aid of a. 
| gearing drives the roller at 4 speed of about 2 miles per hour, The driving wheels have holes 
in their treads in which spikes ane be pares for tearing up the road bed before On 
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= BO Use in compressing and puddhng trap, DUE are eficient with Tinestone, aud must 
— _ efficacious fur rubble fuundations. The frame is utilized as a water tank, and the driving 

‘This roller, which is extensively used in tuis country, bas been improved 3 
— ticulars, and is 

— 
— 

q Four sizes are manufactured, viz., 8, 10, 15 aud 20 tons in weight. ‘Two-thirds of the 

weight is carried on the driving wheels, which have a width of 2 fect 2 inches for the 20ton 
roller, giving @ weight per inch ruu of 574 pounds; the width of driving wheels on the 
ten roller, is toot 10 inches, giving pounds, The roller is titted 


a7 of the Contract ae the Construc ‘on and Maintenance of the § S/reets and Sidewalks 
tween M. Nicholas Gané, Mayor of f Jassy, and Mr. W. W. 0. Callender, of London. 
"ARTIC LE 1. ‘The contract has for its objec ts: ae 4 
(a. : The construction of a system of streets with gutters and a system of sidewalks with curbs. 


(b.) The maintenance of the streets and sidewalks coustracted under this area! hee 
2. The construction consists of the following items of work: 


« ) The construction of 47 853.8 square yards of st: eets, covered with compressed asphalte. 
) he construction of 179: 3 yards of sidewalks, covered with vyhaltic mastic. 


stone taken from streets now paved. 
(4.) The construction of 49210 lin. feet of granite curbing for a the asphaltic mastic 
Art. 3. The time fixed for the completion of this contract is five years, to begin with x 
Ist, 1873, and to end on March 3ist. 18782000 
7 Art. 5. The labor of maintenance will cousist in maintaining the streets in a constant good ue 
condition. On all the streets and sidewalks constructed by him, the contractor will repair, 
with his own laborers and his own material, all a as soon as they appear, and 
will replace the material lost; 
| ca ‘Arr. 6. The length of the contract for maintenance is fixed at 15 years, to beg 
Ast, 1880, and to end on April 30th, 1895, 
ArT. 10. The transverse inclination of the as atte sidewalks will be 2 per er cent. 
Art. 1L. The curbs of sidewalks of asphalt, ou asphalted streets, will be of granite ; those 


ot sidewalks of as} halite, on streets ng with bloc me or cobble stones, will be of sandstone, 


of stone cut from the old of the present sidewalks. fis 
curbstones will be of the following dimensions: The faces parallel to the 


_ the sidewalk will be 5.5 inches in width, of which 0.9 inches of the upper face will be eventu- 
ally covered with asphalte. They will have a height of 11.9 inches, of which 6 inches will be 
under ground and the remainder above the gutter; their length will not be less than 15%; 

inches. The form of the curb will be that of a parallelepipedon, having next to the sidewalk 

a rebate of 0.9 inches in width and a height equal to the thickness of the bed of asphalte. 
AR. 14. The gutters of asphalted streets shall have, according to the locality, a maxi mum 
width of 3.3 feet; they shall be constructed of new cobbie stones, well culled, or of new “oq 

- sandstone bloc ‘eg At the edge of the asphalte there will alwiys be laid a range of granite 
blocks 10.6 inches in length, 5.3 inches in width, and 9 iuches in de " the _ 

_ ., Arr. 15, The sandstone blocks jor the gutters | will be dresse 


Aner. 16. The asphaltic rock, which must be natural and not artificial, must be from the 
be ost asphaltic quar known: Limmer, in Hanover, Seyssel, in France, and Val-de-Travers 

Switzerland. The asphaltic mastic to be used must satisty the following conditi 

(a.) It must contain 12 | arts of bitumen to 88 pane or shaltic roe ok. 


(e) Rocks which contain, even in small proportions, quartz, sulphates, iron Pp 
num must be rejected for the composition of mastic. 4 
Arr. 17, The bitumen use for 


equal in quality to the Trinidad bitumen: it must be free from water; ils specific gravity 7 
must be from 1,1 to 1.5. Dipped in water at the freezing point, it nust not lose its ductility; q 
its surface must present ho cracks or streaks, The surtace of a tracture must be black aud 
brilliant, It must be perfectly soluble in petroleun oil or the spirits of turpe utine, and the 
solution When passed through a filter must leave no residue (?) 
Any 1s. The quarry whence comes the bituminous rock, the mastic and the bitumen mus ec 
cei by authentic certificates to be of even fabric and its p roku ucts Of the fire 


Each 
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the bitumen ig — 
likes of the Tsland of Trinidad, or trom the asphaltic rocks Of Seyssel, it is proved to be 4) ? 
| 
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Art. 19. The contractor is forbidden to 1 his storehous any asphaltic rock or 
mastic which do not comply with the “conditions above stated, and not in eral 
_ formity with the samples deposited with the Mayor on the day of the signing of this coutract ; ; 
he must neither use nor have in his storehouses any bituminous or resiuous oils other than 
se specified in Article 
7 9) a All other material, resinous, bitaminous or oleaginous and all other mastic than that like 
the samples deposited with the Mayor that may be found in the storehouses of the contractor _ 2 
will, on the first offense, be confiscated, and a fine of 1000 franes be imposed ; in case of a 7 
_ repetition of the off nse, contiscation and a fine of 5 000 franes ; and should it occur a third 
time, besides the confiscation, the contract will be relet at the expense of the coutractor’s— 


1 it must thoroughly cleansed of all foreign matter, weil washed, free from argil. 
laceous matter, and must be passed t rough a screen, the holes of which do not exceed 0.2 
aa Ant. 21. The sand for making the mortar for beton, and for forming the bed for 
even that employed for bedding the street pavements, the gutters or curbs. shall be sharp, 
> hard to the touch, and will be promt from the best open or working pits, or from the bed of 
known quarries, such as Stefanesti or- 
roken stone from the quarries of 
Pann or Barnova. Esch piece must pass ring 2 4 ine it shall be 
free from all foreign matter and well washed, 
ss AR. 24. The granite shall have the following qualities : 
a.) It will be obtained from the hardest seams of the quarri 


sonorous to the blow of a hammer, without t flaws o1 or fractures, and free from ‘for 


gu 
It shall have a specific graviiy of 2.65 ashi 
(c.) After an immersion of 24 hours in water, it must not absorb more than soo Of its volume. — 


(d.) When struck a bard blow, it must break in large fragments without leaving any detritus, — 
ca Arr. 25. The sandstone shall be provided from the hardest beds of the quarries in Rou. 
mania, The qualities of the sandstone shall be as follows 7) 
)U nde Mow of a hammer, the sound of the atone must be and pure; a dull sound 
) The specific gravity shall be 2 5. 
(c.) After an eens of 24 hours in water, it should not absorb more than vs of its volume. 7 
26. 
_ Arw, 27. The mortar for the beton of the sidewalks shall be composed of two parts of sand 7 
— to one part of cement iu volume. It shall all be mixed and wet with only as much water as 7 
” may be absolutely necessary. Mortar which may set before being put in place will be 
7 Rejected. _ The composition of the mortar for the beton which is to be used on the streets 
remains to be described hereafter, as also the compressed asphalte. 
7 , 2! Art. 28 The beton will be composed of 3 parts of broken stone to2 parts of Fort ar. 
_ The beton which is not used after it is prepared will not be accepted, ta 


‘The streets which are to be covered with compressed oe shall be hiatal in 
(a.) The levels will be onan ted, the groun i shall be shape -d to the form of the transverse profile 

= fixed by the City, and will be sprinkled and rolled until it presents a smovth, hard surface, 

) The shall then be set, cate take n to the on the ends as well as 


(¢.) The part corre to the rs will on be a bed of sand 2.4 inches 


: depth, in which will be laid the stones which form the gutters; the sides of the gutters next _ 
The remainder of the 
, in such a manuer that— 
the stones will all be the same size, or wilh new agreeably to the City 
authorities. o he gutters thus liid shall be well rammed with a rammer and over all of be 
Spread a layer of sand 0.4 inches 


il 
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(d.) That portion of the street which is to be covered with | asphalte, , will wee a bed of 


beton, the depth of which, after pilonnage, shall not be ss than 6 inches. U pon = beton 
shall be spread a layer of brick broken to 0.4 inches in siz Yield ertA,- aa) 
(e.) On this shall be laid the compressed asphalte, when tl he foundat tion shall have reached the 
the desired consisteucy and become well drie@, eee 
(f.) The asphalte will be laid according to the methods usually adopted on works of a similar | 
nature ; the method of doing this remains to be discussed at a future day by the City and the | 
ArT. 33. The surface of the sidewalks shall be done over when needed, sprinkled and 
‘rolled ; over this shall be laid a bed of beton which after compression shall not havea less 
_ thickness than 3inches. On this shall be spread the mastic to a depth of 0.8 inches. This 


d = shall be composed of asphaltic mastic, gravel and bitumen in the following propor- 


tions: asphaltic mastic 100 parts, gravel 60 to 72 parts, and bitumen 6 to 10 parts. The 
mastic and bitumen shall be melted in a portable kettle, so that they may be carried to the spot 
_ where they are to be used. The mastic shall be broken into small pieces and shall not be 
poured until it is entirely melted. During the melting the mastic shail be kept stirred, so 
that a thorough mixture may be ensured and the mastic not allowed to burn. Bi mastic thus 
_ prepared shall be run over the beton in such a manner as tospread evenly over i Before the © 
_ complete solidification of the mastic which forms the surface, sand will be pated over itand — 
ie fixed by light ramming. At the junction between a cold and a hot bed, the edge of the cold one 
shall be reheated by spreading over it a coating of melted bitumen that will then be removed 
ed "« ART. 34. ‘The tem pering of the mastic should be such that it will niet ata temperature 
_ of 77 Far., the point of a rectangular pyramid of a height equal to one side of the base,without _ 
a depression occurring greater than 0.2 inches under a pressure of 154 lbs. continued for five 
a Art. 35. The sidewalks at carriage doorways shall have a foundation of beton 4 inches in 
depth after ramming, and the bed of mastic will be 1.2 inches. 
Art. 37. The junction of the mastic with the walls of the buik dings bor dering the st ets 
will be made by means of a skirting, that is to say, the plaster will be scraped from the walls of 
- these houses to a height of 2 inches above the level of the sidewalks, and the asphalte will be "i 


piastered on the bricks to the thickness of the mortar, 


a4, ‘The junction of the stratum of mastic with the posts, curbs, hydrants, and other objec << 
of \arious natures will be made by heating these objects by a coating of melted asp yhalte that 
will be then removed and the final bed laid. 


Arr. 42. ‘Lhe blocks and the cobble stones that the C ity authorities may declare unfit for 


using again will be broken and used as Macadam on by the they Shall 
- (a.) The ground shall be well graded, giving it the form and inclination of similar streets. _ _ 
_ (b.) On the surface thus prepared there shall be laid first, gutters of cobble stones to a width 
of from 2.5 to 3.3 feet. These shall be laid as specified for streets paved with cobble stones. _ 
* We _(c.) On that portion of the ground designed fer the roadway there shall be spread a bed of 


‘broken stone of 6 to 8 inches, reducing, after wetting and ramming, to 4 to 6 inches in depth. 
-— (d,) On this strata of stone there shall be spread a bed of sand, which h “Shall be ve well wet a 


and rolled, 80 as to smooth and uniform surface, 
ART. 49. rom the provisional reception, the maintenance of the 


ork complete a will be performed by the contractor till April 30th, 1880. 

Arr. 50. All unexpected degradations, all badly executed work, not orly during the pro- 

gress of construction, but also during the years of maintenance, will be repaired by the con- — 
; tractor, whatever may be the cause of the degradation, and with the least delay, without — 

waiting to be notified by the city, under penalty of a fine of 50 franes for each i of de elay 
after the three first days which follow that ot the discovery of the degradation, paw 
ito Besides that penalty, if the contractor does not proceed immediately to the reparation of 

these unforeseen accidents, the city shall have the authority to put them in good re ans in his 
2 place and at bis expense, by deducting the cost from the estimate, 

- Arr. 51. On April Ist, 1878, the city will make a new and minute inspection of all the work 
ee during the five seasons. They will compare the state of the work done with that of each — 
of the estimates made at the end of each season, and if it be found that the works are in com- 
pliance with this contract, and in good conditiou, they will finally accept them and make outa 
new estimate, of which a duly certifie d copy will be furnished the contrac stor, cs bl 
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52, On May Ist, having satisfied the first part of the obligations 

— devolving upon him under this contract, binds himself under a new obligation to the city, that. 
_ of maintaining for a period of fifteen years, from May 1st, 1880, to April 30th, 1895, the works _ 
executed, in consideration of a price agreed upon in advance. 
Arr. 53. The maintenance consists in repairs, renewals and furnishing materials necessar 

to the sidewalks, ¢ curbs, gutters, &c.; in doing all kinds of work and furnishing materials 

becessary to at all times maintain the surface of the streets and side by the con- 

__- The unformity of the surface of the streets and sidewalks shall be de ccuiiads ‘as the use 

of a templet of iron formed to the normal curve adopted for the surface of the streets and 

_- sidewalks. - This templet, applied to a street or sidewalk, must not present at any point asw well 


ie 4 * 4 Art. 54. Whenever the curbs, the sidewalks, the roadways, the water ways—in a word, 
7 oe erything that goes to make a part of the street, become subject to a displacement or derange- a 
ment from any cause whatever, the contractor will be obliged to repair them immediately, in 
_ conformity to the preceding article. Exception is made, however, to all that applies to the 
construction or repairs of water or gas mains, which will always be at the expense of the re- be 
Arr. 55. The contractor shall proceed at once, at his own cost, to repair any degradation 
_-- Whenever a notification from the city becomes necessary to warn him to proceed with the 
-. ation, the contractor will be liable to a fine of ten francs, and he will be eaaieatini to pro- - 
with the reparation within 24 hvurs after the receipt of such notification. 
2 It, after that notice, the contractor fails to proceed with the repairs of the degradation — 
i indicated by the city, the latter shall proceed with the work; it shall make the reparation, — 
submit the contractor to a fine of fifty francs, and retain the cost of the reparation aud fine 
from any sums that may accrue for the maintenance of the streets, and in case that should not | 
sufficient, from the sureties. 
---«* Tn case of a repetition of this offense occurring ihntaiia the course of a : single year, the city, 


besides the right which it always reserves to make the re paration on the account of the con- 


tractor, in conformity with the preceding paragraph, will impose on the contractor a fine of 


Finally, on a third infraction i in the course of the same year, the city a the right to make, 
4 besides the reparations after the rules ontabtiched above, aud of re- e-letting the work of main 


have the right to reimburse itself from the sunatinn. In case, «n the euateny. it results in a 


profit, the contractor shallhave norighttodemand it. 
a Art. 59. The prices for the works executed in conformity to the requirements of this con- 
tract shall be: 
(a.) For mpressed asphalte $5. 38 per square yard, 
(b.) For sidewalk asphalted, $2.81 per square yard. 
= ae {c.) For roadway, with gutters, paved with sandstone bloc ks taken from streets now seal 


(d.) For roadway or gutters paved a with ne w sandstone blocks fart d by tue c 


(e.) For roadway, the gutters included, paved with cobble-stones taken from streets now od 
paved in that manner, also for gutters constructed with cobble-stones on Macadamized streets, — 
$l.02perequareyard, 
via (f) For roadway paved with cobble-stones furnished by the contractor, also for gutte rs 
_ paved in this manner on streets covered with compressed asphalte, $1.91 per myuare 3 yard. — 
(g.) For Macadam roadway, $1.45 persquare yard. 
(h.) For granite curb to asphalted sidewalks, $0.95 per or lineal foot. 
(i) For sandstone curb to asphalted sidewalks, $0.67 per lineal 
(k.) For curb cut from the old sandstone slabs or flags, $0.39 per lineal foot. __ Qe 
(l.) For granite curb used in the edging for asphalte of streets, $0.81 per lineal foot, 
Gr Art. 57, The price for maintaining the roadway and sidewalks during 15 years from May 
st, 1880, to April 30th, 1895, shall be calculated from the total area constructed by the con- 
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$0.0414 per square 


Art, 58. Payment for work done will be made to the contrac tor. in the following manner; 
‘One-quarter of the work done will be in cosh, the re in City bonds, 
‘The bonds will have 15 years to ran; 
able semi-aannally; they will be delivered to ‘the contractor at par. 
: Arr. 67. The sums due for the maintenance of streets and sidewalks during the 15 years — 
- which follow the construction—from May Ist, 1880, to April 30th, 1895—will be be paid by the _ 
City of Jassy, at the end of each month, after deducting all that the contractor owes to the : 
“ ‘ity for repairs made in his name and at his expense, and fines. These payments will be made | 


___ Arts, 69 to 71, inclusive, provide that the contractor shall place a guaranty of 100,000 francs _ 
in bonds of Roumania, which may be replaced by bonds of the City. In addition 10 dead cent. 


guaranty of 500,000 frances. This guaranty shall be returned to him as ‘Adlai Mi: ay 1st, 1878, — 
250,000 francs ; and at the end of the years of maintenance, May Ist, 1895. 250.C00 frances. Sag 
ArT. 72. Six months before the expiration of the fifteen years of maintenance, the City 
; authorities will make a general inspection of all the work done and maintained and make an 
Art. 73. If during this inspection the City discovers the necessity of any repairs, the con- 
tractor shall do the same at his own expense during the following six months, in such a manner oa 2 
that the streets maintained by him shall be turned over to the City in a good condition on the — 
day the contractor completes hiscontract, 
Should the contra tor refuse repairs, city shall proceed to do it 
; Art. 74. At the end of the 15 years of mateioninn; if oe streets are in a good condi tion, — 
considering only the effects of the weather, but presenting no degradations, the final ac ceptance 1 
i of the works wiil be made and the guaranty deposited by the contractor returned to him. ey 
The counons of bonds de posited as guaranties are the property of the contractor, whe w il 
have the right to collect the sums corresponding to each. The contractor shall also have the oo 
right to replace the bonds deposited by him as guaranty whenever they may become extin- — 
Arr, 89. The system allowed for the pavement of the carriage = ‘is that of compressed 
 asphalte. The manufacture of this compressed asphalte will not depart from the rules ac tually — 
od ps adoptel by science and experience, the mode of execution of the compressed asphalte 
sins to be agreed upon hereafter between the City and the contractor. 


Abstract of Specifications sand t onstruct 
and sidewalks, in asphaltic mastic, and the laces and roadwa ysin compressed asphalt. belongie 9 
to Municipal service of Paris, from January 1st, 1878, to December 31st, 1882. Paul Crochet, 


ARTICLE 1. The work has fer i's object—Ist. The maintenance and construction of foo it 
_ paths and sidewalks in asphaltic mastic, situated in the pnblic ways. 2d. The maintenance eand 
construction of compressed asphalte pavements. 3.1, The new works the se works will com- 

rise all the pavements iv bitumen and asphalte, 
Anr. 4. The present letting is made on a scale of om, and the amount of the work is. 


anges that the expenditure may be to. 


> a (a.) For maintaining compressed asphalte streets with granite curb, $0.09 per square yard . — 
4 (b,) For maintaining asphalte sidewalk, whatever the kind of curb 
(c.) For maintaining roadway or utter paved with old or new stone blocks, 30.29 per ae 
4 (d.) For maintaining roadway or gutters paved with cobble-stones, $0.09 per square yard a 
— 
— 
a 
— 
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_ execute the work at the same ie as that done at the cost of the City of Paris, andconformably 
_ ArT. 7. Foot pavements shall have the widths. de termine od by the administration, they ey shall 
be of pavement in mastic supported on the by a 
height of which shall commonly be of 6', to 4 inches. 
Art. 9. The ordinary curbs in granite shall be 11°; inches wide on top with a total fall across 


of % inch ; 13 inches wide at the base, which sha!! be potent: 11} inches high on the front face 


 whichshallhaveabatterof 
ART. 16 The mastic pavements will be formed of a layer of pure asphaltic mastic at least 


inches thick, resting on a bed of hydraulic concrete 4 inches thick which comprises a covering of 
bydraulic mortaratleast thick, 
Arr. 17. The compressed asphalte pavements will consist of an upper layer of compressed — 
asphalte 1°, to 2’, inches thick, resting on a foundation of hydraulic lime or cement. concrete 
_ #to Gincbes thick covered as above with mortar or upon an old Macadam roadway picked over 
and covered with athin coatof hydraulic mortar, 
Ant. 21. The asphaltic mastic employed either for new or repairing old paving shall be 
composed of naturally impregnated rock with natural bitumen of good quality, coming exclu 
sively from mineralrocks, 
_ The fictitious bitumens extracted by the purification of the heavy oils of schists, th 
distillation of coal, those so-called fatty bitumens and all other analogous products shall a 
-figorously proscribed, 
ss The rock employed after beiny reduced to powder will be melted with a sufficient quantity 
: purified natural bitumen to form a mastic which, when cold, presents a homologous mass — 
slightly elastic, and which does not soften under a hot sun. This mastic shall be moulded into | bs 
blocks. There may also be used blocks of bituminous “mastic with a base of slates manufac 
tured by the process of M. Sebille. mr 
ce "Agr. 22. The contractor shall be bound to employ under the orders of the Engineer upon q 
ch public way the bituminous mastic above described, 

- The mastic shall be formed of a mixture of natural bitumen, in the proportion of one- 
twelfth of ite weight at most, and the calcareous asphalte rocks of Seyssel, Seyssel-Forens, or: 
Pyrimont or Volauts, of Val de Travers or Lobsan, or others deemed equivalents by a 

a +The mastic, having a base of slate of M. Sébille, will be formed of a mixture cf bitumen — — 
described in Art 23, following, and of re ered red or blue slate of Ardennes, powdered ¢ mn a 
of Me ndon or ft Nanterre aud of silica from the basin of Paris, in the following propor senseed ; 


Refined mineral 
Ground slate. ... 


round and silted.. 


ART. 23. The bitumen « shall h an le { the of bituminow 
5 ts oundstene or the asphaltic rock of Maestu, and in their default, from the dry pitch of Tr 
idad, perfectly purified, ought to be viscid at the ordinary temperature; never brittl 
liquid; drawn into threads it should lengthen and only break in very fine points. e 
4g, 24, The rock employed should be calcareous, soft, with fine grain, texture fairly com: 
pact, regularly impregnated with bi tumen 80 as not to show black and white spots; it should 4 
be of a brown color; heated to 122 to 140° PF. it should soften ard break on being torn. Care must | 
be taken for the areas in asphalte to choose only such pieces as are of the most even grain aud 
richest impregnation. The rock of Lobsan, however, should not be employed alone in the 
asphalte roadways it ought to he mixed with other rocks less fat in proportions, which will be 
de termined by the Engineers according to the composition of the other rocks. It should 
- contain at least 7 per cent of bitumen, and at the witind vs per | cent. of lime ; its change into 
The arta entering into the composition of the pavements are the mastics 


erest have to bear the cost of 
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mastic. 


office of ‘the works in Paris, samples of—1st, A block of tha mastic doceribed above; 2d, Speci- 
_ mens of the asphaltic rocks and the natural bitumens they intend to use; 3d, A note indicating. — 
the elements of the composition of the mastics and proportions of the various rocks that they 
intend to employ in the composition of the asphaltic areas, 
‘The blocks and specimens of rocks and bitumen to have the trade-marks ot the works from. 
whence they came and the signatures of the competitors. 
5 The neccessary certificate to compete for the contract will not be delivered til after | the 
examination and acceptance by the Engineers of the specimens deposited. During all the 
term of this contract the contractor can only use materials exactly similar to the specimens. 
ART. 27. Provides for continuous: inspection of the contractor’s works or the 1 right to com- 
pel the contractor to manufacture the mastic in the depots belonging to the City. pi hg) eT 
- Arr. 31. The lime employed is to be hydraulic lime in powder. It must be brought onto 
he works in sealed bags, marked with the name of the maker Ouly the lime and cement 
designated in the specifications for the construction and repair of sewers will be allowed. > 
% oi ArT. 32. The broken fiint must pass through a ring of 2'; inches and be at least ¢ inch 
- thick. It must be free from earthy matters and weehed clean. 


matter; it shall be screened from all grains larger en jinch for the mortars, or ,y inch for ~ 

_ grit for the mastic pavements, the grit for this last purpose shall be perfectly washed and dried a 

= Arr. 34. The mortar of hydraulic lime shall be ‘composed of 5 parts of sand and? 2 parts of a 
lime, by volume, furnished in powder; the mixture shall be directly reduced to a paste by 

adding the quantity of water exactly required to reduce it to the consistency of plastic clay. a 
. a _ The cement mortar shall be composed of one part of hydraulic cement of Bourgogne or | 
r ‘Portland cement of Boulogne and 3 parts of sand; the sand and cement shall be thoroughly 

_ ‘mixed before the addition of any water. All mortar which shall have set shall be rejected. 

: ART. 35. ¥ he beton shall be composed, ordinarily, of two parts in volume of mortar and 
_ three of stone. The mixture, made either by the rake or cylinder, must be perfectly uniform, 

_ beton not used at the time of making shall be rejected. ire 

- Arr. 36. The bed of beton for the foundatlon of the sidewalks shall be well rammed and. 
compressed, and must at least commence to set and dry before receiving mastic or asphalte. 
The beton shall, in addition, be covered with a layer of mortar jinch thick, 

“2 he gravel for foundation shall pass in every direction through a ring 2 inches in diameter. 

b Ie muat be perfectly compressed and sprinkled with lime grout. This foundation shall have = 
~ commenced to set before the application of the mastic, and shall be covered with a ‘& layer r of ae 

Arr, 39. The ground upon which the mastic pavement is to be placed shall always be pre~ ar 

Be iously rammed, watered, and crowned with care. When it is thus made solid the contractor 
‘shall spread over it the fuundation layer, formed according to the orders of the Engineer, 

_ either a bed of beton or of sand covered by a layer of mortar, or a bed of sand impregnated — 
with goudron 2} inches thick, or any other foundation prescribed by the Engineer. prera et 

* -_ In all cases the pavement shall not be laid till the foundation has attained the firmness 


desired,and become quite ry, 
Ps The contractor must conform to the following orders for the manufacture o! the mastic —. 


tractor, and which shall always remain open to the inspection of the wean: Ante and their agents, — 
a ‘The contractor shall, besides, establish in the manaufacturing depots, both of asphalte 
‘mastic, offices exclusively Ge agente af the administration set agent fer the inagection 


described in Art. 22, pure gravel grit and natural bitumen to assist the melting. These ma 
E terials ought to be generally employed in the following proportions, by 
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composition of these materials. 
without a carter’s delivery note given by the inspector, setting forth that they have been mauu- 
in accordance with the specifications. 
<4 There shal] only be allowed in the works blocks of mastic conforming to the samples _ 
deposited and accepted before the award end bearing their trade-mark, or the old mastics from _ 
4 7 _ the walks and streets of Paris. All other bityminous matters, resinous or fatty. found in the 
works by the agents: of the administration will subject the contractor to a deduction of $100 


The use of the old mastic is authorized in the works of the city in the proportion of one- 
halt with the pew. The pieces of the old sidewalks having been perfectly cleaned with great 
«care, and regenerated by the addition of new purified bitumen and a sufficient quantity of 4 , 
powdered asphalte to render the old mastic, when melted, of the aspect and consistence of the 


the place to be used, ready to be employed. = 
melting, the mastic is broken into pieces” inches 
and the mastic added little by little. 
__- The grit must not be thrown into the boiler till the mastic is completely dissolved. ¥ 
__ During the whole time of the operation the matter must be stirred up almost constantly, spel : 
; ey so that the combination shall be well made and the mastic vot burned. = - 
Bae ‘The mastic being well melted and perfectly homogeneous, it shall be run out in bands of A 
L about 5 feet wide, spread with a wooden float, and leveled with a strike, so as to present neither 
fissure or joint. The mastic must be perfectly level, and match exactly with the curbs, &c., ‘4 
3 against which it is laid. For this purpose, the parts of the curbs, flags, &c., which will be in f 
contact with the bitumen, shall be previously warmed and goudroned. 
Arr. 40. U pon the soll, well shaped and rammed, shall be placed a bed of concrete, eneeiiin op 


a The asphaltic rock, conforming to Article 24, broken down or decrepitated by heat, shall -_ 
be raised toa uniform of from 248° to 266° F. and carried to the of 


Asphalte shal] net be put on the concrete foundation until it is set dry. 
The powder slall be spread with a thickness about two-fifths more than the firished thick- 
ness, leveled with great care, shall be rammed at first carefully, then gradually augmenting — 
the force by means of cast-iron pilons, heated to the proper temperature in portable furnaces. 
In s; ecially exceptional cases, the compression may also, with the written permission of the ‘ 
engineer be by means of rollers. 
e shall be sm smoothed by! means a 
- The road shall not be opened to traffic until it is quite cool. 3 gz 
_ Art. 41. The specifications referring to the construction of roads 
gable to the maiutenance of the sawe. The contractor will be entitled to the old material and pt 
will make the the repairs in pew material or in the mixture specified in Articles 39 and 40. ae ‘ al , 
Ae. Az. 43. In conformity with the coutract price, stipulated hereafter, diminished by the 
rebate of the awarded contract, the contractor must make the necessary repairs to all sidan 
ae mastic footpaths and areas, furnishing the necessary labor and materials, so that they shall be — 
kept in a proper state. He must each year of the duration of the contract completely relay, in 
new material, at least the fifteeuth part of the surfaces of mastic and compressed asphalte. 
The surfaces in mastic must be properly plane and regular, presenting neither hollows nor 
(projections of more than three-eighths of an inch in a circle whose radius is feet 
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pletely freed from the water it contains. The use of old compressed, taken from old roads, is 
co . 7 #utl orized for mixture with new asphalte, in the proportion of one quarter of old compressed 
a q : * to three quarters of new rock, provided that the old shall be cleansed with great care before = aa 
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into the charge of the contractor who will receive for the maintenauce the price stipulated, 


commencing from the Ist of January next following their be the 
ae Art. 46. The coutract prices dimined by the rebate of the award are applicable to: the = 
en entire surfrce occupied by footpaths or comprsssed asphalte, whatever may be their condition. 
‘In the nine last months of the year instalments may be paid on the contract when te 
Engineers recognize that the conditions have been loyally carried out. The accumulated sums 
of the these installments must not exceed four-fifths of the amount of the sums which shall be 


due after the time has expired. The mene < of the contract price of the = will be paidin — 


paid for once at the schedule mer but no de eman i for further payments on account of sinkings 
or other dilapidations will be entertained, and the surfaces on these trenches must be kept in 
the same gooi condition as the others. For the purpose of securing settlement the contractor 
_ may keep the trenches repaired with flint (Micadam), notlongerthan 13 days. 
Arr. 49. All dam yes in the bituminous surface, such as fissues or cracks of at least ,; inch 
in wi Ith, or parting from the curbs ;; inch in width, any lifting up or breaking away of the 
m istic for at least Y, in depth, depr- orion in consequence of settlementof 3¢ inch at least in 
depth under the straight edge, 3‘ feet lonz, will subject the contractor to a deduction of 3 
francs (53 cents) per day 
Art 51. During the continuance of frost, and during the first m onth after the commence : 
‘ment of the thaw, there shail be no repairs to the pavements miintained bythe contractor,and 


the inspection for defects shall be suspended, but the contractor shall fill with sand and gravel 
5 any holes in these pavements within 24 hours after notification by the Engineer, undera penalty | 
a of 10 francs ($1.93) for each day they remain unfilled. He may also be authorized, in excep- fs 
ars * tional cases, to fill the holes with broken flint or malted bitumen, but must replace the flintor 
prevents with asphalte as soon as the weather permits. . It must be so arranged that the main 
repairs, intended to re-establish the uormal outline of the road ways, are effected from May 
st 
Art. 57. The contractor shall execute in private houses the junctions rendered necessary by _ 
~ changes in the public way, which will be paid for according to the price of his contract, subject by 
to the rebate when the works are executed on account of the City. 
‘y _ ART. 65. When a workman leaves one of the districts of the calle under the Municipal | 
service, he must have a certificate from the contractor showing the cause for which he left. _ 
‘This certificate shall be submitted at once to the Engineer who shal! be at liberty to refuse 
_ the right of employing the said workman, without the contractor deriving therefrom any 
P ‘excuse for not furnishing, when requisite, the number of workmen required, In default a; 
& certificate the workman cannot be admitted, except on the written order of the Engineer. | . 
 Norg. —There are 75 articles in this contract, those not given referring to the 


ials and the between the and 
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‘SCHEDULE OF THE PRICES FOR THE WORK SPECIFIED ABOVE B. =i 


Sore.- the prices com; prise the incia ‘expe 
tractor, and are subject to the rebate of the award. ier ® 
5 (This contract is let in 3 lots, the rebates are 7 °/ , 20 sand, respectively 
- Day Worx.—The day of a workman, cart or ectien, shall be 10 hours of effecti 
all seasons ; fractions more or less shall be counted by the hour, or ,; of the day. 
iy The night hours shall be paid half as much more as those of the day, excepting watchmen. 
Night hours will be counted only from 7 Pp. Mm. to5a.m., in summer, and from 5 p. M. to 7a. 
me inwinter. Th>+ summor period begins } M arch Ist, and winter November ls. 
asphalte helper, or of a mason’s or paver’s helper 
me catters, pavers and Asphalte workers 
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5 Day of one-horse wagon and driv yer. ° 
* two-horsee “ cesses 
a mg 1 cubic yard of stone broken for concrete.. 
ground hydraulic cement.. 


river sand. . oe 
river sand, washed and dried for 
100 Roman cement. 
Portland cement.. 
asphaltic rock.. 
mineral goudron, from Leben, Bastennes, 0 
7 equivalent to them, and purified Trinidad or Maestu 
49. 1 cubic yard of mortar, composed of 2 parts of lime and 5 parts 
30. 1 cubic yard of mortar, com 
parts of sand 
= 51. 1 cubic yard of mortar, composed of 1 part of Portland cement and 3 parts of sand. 6.42. 
i 52. 1 cubic yard of concrete, composed of 3 paris of broken stone and 2 parts of mortar — 
_ 53. 1 cubic yard of concre‘e, composed of 3 parts of stone and 2 parts of mortar (No. 50). 3 = 
the same, with mortar No. 51 


Other equivalent, ready to be employed.. 
et 60. 100 puante of compre seed asphalte, taken from streets to be repaired, shall be taken _ 


to its thickness. and without rebate, at. 
70. Taking up 1 square yard of compressed asphalte, piling the material included 
71. Taking up 1 square yard of mastic sidewalk, with piling the material , 
and an old Macadam road to secure a irface of mortar for 


square yard of new asphaltic 0.6 inch thick 
94. Greater or less value of each of an inch in thickness... oe 45 
95. 1 square yard of sidewalk relaid in natural 0. 6 inch thick, the ola 


material belonging to contractor......... 
96. Greater or less value of each, yéo inch in 
1 ‘Square yard of pavement, 0.6 inch thick, componed of one- half new one- half 


98. square yard of repairs of povements composed as above. 
99. For each ,%, inch in thickness, more or less 

lsquare yard of compressed asphalte 1.6 inches thick, comprising regulating the 

4 surface of the ground, but neither excavation, embankment, nor foundation of 

103. vor each ,$, in thickness, more or less lt 
105. 1 square yard repairs of road 1.6 inches thick, the contractor retaining the old 
For each in thickness, more or 


110. 1 square yard concrete of coment No. 53, rammed to 4 inchee thick, comprising a 
@overing of mortar No. 50..... 
111, 1 square yard concrete of cement 


ot 12. 1 square yard on natural soil, with a bed of sand 0.8 inch thick 
-- 17. Repairs in which all or a part of the old materials are used, will be paid for at thre 


| quarters of ‘the prices above mentioned. 
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207. 1 equare yard of sidewalk, in natural te half an inch thick, comprising a hydrau- 
lic lime concrete foundation, 4 inches thick after ramming, with regulating but 3 
not excavating 
When the foundation is in cement concrete the price above will be increased 
by the respective differences between each of the prices of Nos. 110 and 111 and © 
é square yard of masti ike mm, on n the 1 natural ground, covered with a a bed of. ‘sand ane 
0,8 inch thick.. Fe 


211. ‘Mote. When the pavement is one- on alf mastic with old material, prices" 


212. 1 square yard of compressed “asphalte 1.6 ine hes thick, including a foundation of pees 


hydraulic lime concrete, rammed 4 inches thick, including dressing and ramming 

- 213. 1 square yard of compressed, with concrete of cement No. 51. . 

- — uae for work executed on embankments more than 1 yard high, or on mm q 


1 square yard of mastic.. 
216. 
217. M Maintenance of 1 square yard of sidewalk te i in with 
these specifications, per annum... 


218. The same for roads in eee 


roads, and of gutters bordering thom 
48. For works not mentioned in the genoa sc hedule, the haters in the schedules ie 


which pri 


ven “= q 
— 
210. 1 square yard of mastic like 207, on the natural ground, covered with hydraulic a 
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Section of of the Roadw ay of Fit ifth avenue in 


XXIX. The Por Rolle 
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